Coll. and Res. (2009) 22: 15-125 15 


A Middle Jurassic radiolarian fauna 
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Abstract. This study describes a highly diversified Middle Jurassic radiolarian fauna from one 
single micritic nodule from South Fork Member of Snowshoe Formation, east-central Oregon. 
Totally 158 species attributed to 52 genera were documented and illustrated; among them 1 new 
family (Telacapsularidae Yeh), 5 new genera (Antexitus Yeh, Laxuscingula Yeh, Minutusolla Yeh, 
Neoconocaryomma Yeh and Telacapsula Yeh) and 27 new species were described. In addition, 
2 families (Praeconocaryommidae Pessagno and Orbiculiformidae Pessagno) and 2 genera 
(Orbiculiforma Pessagno, Leugeo Yang and Wang) were emended herein. 

According to North American radiolarian zonation proposed by Pessagno et al., the studied fauna 
is assignable to zonelF of Superzone 1. Ammonites or other age indicative megafossils have never 
been recovered from the same horizon of the studied fauna. However, it can be certain that the age of 
the studied fauna is not older than late Bajocian and not younger than late Bathonian on the basis of 
ammonite data obtained from the horizons above and below the sample locality. 

The results of this study provide many new occurrence records for revising the ranges of Jurassic 
forms including some marker taxa (e.g., Pantanellium foveatum and Perispyridium gujohachimanense ) 
of Jurassic zonal schemes. Significant differences also observed in the faunal composition between the 
studied fauna and an Alpine Tethys fauna assigned previously to Bathonian age. Further studies need to 


be done to figure out the causes of faunal difference. 


Keywords: : Radiolaria, Bathonian, Middle Jurassic, east-central Oregon 


INTRODUCTION 


This is the first in a series of comprehensive 
studies dealing with Middle Jurassic radiolarian 
faunas from the Snowshoe Formation exposed in 
Izee terrane (Silberling et al. 1987), east-central 
Oregon (Text-figure 1). Located in the John Day 
Inlier, the Izee terrane was originally included in 
the oceanic terrane by Vallier et al. (1977) and 
in the Mesozoic clastic terrane by Dickinson and 
Thayer (1988). It is composed of a thick flyschoid 
succession that ranges in age from Late Triassic 
(Karnian) to Middle Jurassic (Callovian) exposed 
at John Day Inlier, east-central Oregon. This area 
has been known as one of the most important 
lagerstáttens of the world for radiolarian workers. 

During the last three decades, tremendous 
studies have been done and focused on the 
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Mesozoic Radiolaria from the Izee terrane of east- 
central Oregon. Many results of related taxonomic 
studies have been published (e. g., Pessagno 
and Blome 1980, 1982; Pessagno and whalen 
1982; Blome 1984; Pessagno et al. 1986; Yeh 
1987a, 1987b, 1989; MacLeod 1988; Pessagno 
and Yang 1989; Nagai and Mizutani 1992; and 
Yang 1995, etc.). Meanwhile, A radiolarian 
zonal scheme for Jurassic of North America has 
been proposed (Pessagno, et al. 1984, 1987b) 
and refined (Pessagno, et al. 1993) on the basis 
of radiolarian data from Izee area as well as 
other North American terranes and megafossil 
controls, for example, ammonites studied by 
Imlay (1964, 1968, 1973, 1980 and 1981). 
However, significant discordance exists in the 
correlation of the chronostratigraphic assignment 
of radiolarian zonal schemes of North America 
and that of southern Europe (Baumgartner 
et al. 1991) (See Pessagno et al. 1993, Text- 
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figure 7). Also the marker taxa of Japanese 
Middle Jurassic zonations, such as Guexella 
nudata, Striatojaponocapsa conexa (Matsuoka), 
Striatojaponocapsa plicarum (Yao) and Unuma 
echinatus Ichikawa and Yao (See Yao 1990, Table 
3, p.334) are not observed in the Middle Jurassic 
faunas from east-central Oregon but found in the 
Upper Jurassic faunas from the strata overlying 
the Coast Range ophiolite at Stanley Mountain, 
California (See Hull 1997). Similar problem 
has also been pointed out by O'Dogherty et al. 
(2006, p. 429).The reasons for the differences 
in chronostratigraphic assignment have been 
discussed by Pessagno et al. (1993). It is obvious 
that there are many questions still exist in the 
Middle and Upper Jurassic radiolarian zonations. 
To clarify such questions it would be the first 
necessary to examine the successions containing 
both ammonites and radiolarians such as those in 
the Snowshoe Formation. 

From the Snowshoe Formation more than 
20 samples from 16 horizons ranging from 
upper Toarcian to upper Bathonian have been 
studied for establishing Jurassic radiolarian zonal 
schemes (See Pessagno et al.1989, pp. 207-208). 
However, little is known about the radiolarian 
faunas from different horizons of the Snowshoe 
Formation. So far the studies on whole faunas 
have only been partially done for an upper 
Bathonian fauna (Nagai and Mizutani 1992) and a 
Bajocian fauna (Yang 1995). 
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This report is focused mainly on the taxonomy 
for the radiolarian fauna obtained from a 
nodule collected at loc. OR-MA30. Totally 158 
species (95 spumellarians and 63 nassellarians) 
attributed to 52 genera (30 spumellarians and 22 
nassellarians), 12 subfamilies and 27 families 
were documented and illustrated; among them 1 
new family (Telacapsularidae Yeh), 5 new genera 
(Antexitus Yeh, Laxuscingula Yeh, Minutusolla 
Yeh, Neoconocaryomma Yeh, and Telacapsula 
Yeh) and 27 new species were described. Two 
families (Praeconocaryommidae Pessagno 
and Orbiculiformidae Pessagno) and 2 genera 
(Orbiculiforma Pessagno, Leugeo Yang and 
Wang) were emended herein. In addition, the 
age of the fauna is determined and the simple 
comparisons are made for the studied fauna and 
the other Bathonian fauna from the Snowshoe 
Formation, as well as an Alpine Tethys fauna 
which was assigned to Bathonian age (O'Dgherty 
et al. 2006). 


MATERIAL AND 
SAMPLE LOCALITY 


The studied fauna is from sample 
OR-MA30A, one of the micritic nodules collected 
by Ms. Yi Tang (Univ. of Texas at Dallas, USA) 
from locality OR-MA30, a horizon lower than 
that of locality OR501(Text-figure 2). The sample 
locality is at the intersection of National Forest 
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TEXT-FIGURE 1. Map showing sample locality OR-MA30 near Seneca, east-central 


Oregon (from Dickinson and Vigrass, 1965). 


Roads 254 and 3790 west of Little Scotty Creek, 
U.S.G.S. Logdell Quadrangle (15°), northwestern 
section, T17S, R30E (Tang 1994, pp. 45-46). 


STRATIGRAPHIC SUMMARY OF 
SNOWSHOE FORMATION 


The Snowshoe Formation is a thick clastic 
unit of dark gray to black mudstone and 
shale interbeded with volcaniclastic siltstone, 
sandstone and conglomerate (Lupher 1941; 
Dickinson and Vigrass 1965). In its type area 
near Izee (Text-figure 1), total thickness of the 
Snowshoe Formation is about 834 m (2750 ft) and 
subdivided into lower, middle and upper members 
by Dickinson and Vigrass (1965). Subsequently, 
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Smith (1980) named these members “Warm 
Springs Member”, “Schoolhouse Member” and 
“South Fork Member”. To the east and west 
of Izee, the Schoolhouse Member interfingers 
respectively with the Silvies Member (tuff, 
volcanic sandstone) and the Basey Member (tuff 
breccia) (See Text-figure 2 and Dickinson and 
Vigrass 1965; Imlay 1973, 1980). The Warm 
Springs Member rests conformably on the 
Hyde Formation. The South Fork Member rests 
conformably beneath the Trowbridge Formation 
(early Callovian). 

Mudstone and shale often contain numerous 
dark-gray micritic limestone nodules and thin- 
bedded micritic limestone. The micritic nodules 
often contain rich and well-preserved radiolarians 


TROWBRIDGE FORMATION: 
Shale, mudstone, and graywacke. 


SOUTHFORK MEMBER: 


Thin-bedded, dark mudstone and siltstone with 
thick beds of gray, calcareous sandstones. 


Middle Jurassic 
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Bajocian 
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Thickness: 15.5-300 meters 


(?) SCHOOLHOUSE 
MEMBER : 


Laminae of gray, green, 
or rarely buff colored 
siltstone or sandstone 
alternating woth 
argillaceous sediments. 


Thickness: 0-500 meters 


SILVIES MEMBER: 


Variated colored siltstones 
and sandstones intercalated 
with thick units of graded, 

coarse grain sandstones 
and conglomerates. 


Thickness: 0-300 meters 


WARM SPRINGS MEMBER: 


Brown, dark gray, or black thin-bedded mudstones, 
shale, and siltstone with abundant andestic volcaniclasts. 


Lower Jura. 
Toarcian 


Thickness: 140-200 meters 


HYDE FORMATION: 
Andestic marine tuff and tuffaceous graywacke. 


TEXT-FIGURE 2. Generalized stratigraphic column (not on scale) of the Snowshoe 
Formation in the Izee-Seneca area; the Schoolhouse Member is not recognized in the 
field; sample localities are marked at proper stratigraphic horizons (modified from 


Tang 1994). 
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(e.g., Pessagno and Blome 1980; Pessagno and 
Whalen 1982; Yeh 1987; Pessagno et al. 1989). 
Ammonite and radiolarian biostrtatigraphic 
data were previously obtained from samples at 
a number of horizons (e.g., localities OR580, 
ORS555, OR549, OR550 and OR501). The 
ammonite and radiolarian biostratigraphic data 
indicate that the Snowshoe Formation ranges 
in age from middle Toarcian at its base to late 
Bathonian at its top (Imlay 1981; Pessagno et al. 
1986). 


CHRONOSTRATIGRAPHY 


The sample OR-MA30A is from a horizon 
stratigraphically below loc.OR501 and above 
loc.OR550 (Text-figure 2). The presence of 
ammonites, such as Spiriceras bifurcatum 
(Quenstedt 1858) from the horizon of OR550 
indicates that the strata are late Bajocian in age 
(Imlay, 1973, p. 29). Whereas the age of strata 
ORS501, uppermost part of South Fork Member, 
is of late Bathonian since an upper Bathonian 
ammonite assemblage has been found from the 
upper 183 to 213 m (600 to 700ft) of the South 
Fork Member along Rosebud Gulch near Izee 
(Imlay, 1981, pp. 7-10; Pessagno et al. 1986, p. 
49). 

Age Determination ammonites or other age 
indicative megafossils have never been recovered 
from the same horizon of loc. OR-MA30. 
However, it can be certain that the age of the 
studied radiolarian fauna is not older than late 
Bajocian and not younger than late Bathonian 
on the basis of ammonite data obtained from 
the horizons above and below the sample 
locality. According to the zonation proposed 
by Pessagno et al., (1986), the concurrence of 
Praeparvicingula schoolhousensis (Pessagno and 
Whalen), Praeparvicingula burnsensis (Pessagno 
and Whalen) and perispyridium dumitricai 
Pessagno and Blome indicates that the studied 
fauna is assignable to Superzone 1, Zone 1F 
(top of upper Bajocian to lower Bathonian) of 
Pessagno et al. (1987; see Text-figure 7 and 8). 

Four groups of taxa can be recognized 
according to the chronostratigraphic data known 
from the previous reports (e. g., Pessagno and 
Blome 1980, 1982; Pessagno and whalen 1982; 
Blome 1984; Pessagno et al. 1986; Yeh 1987b; 
Carter 1988; MacLeod 1988; Pessagno and Yang 
1989; Pessagno, et al. 1993; Yang 1995; and Hull 
1997, etc.). They are Group 1: the forms first 


occurred in the Lower Jurassic rocks (Text-figure 
3a and 3b); Group 2: the forms first occurred in 
the Middle Jurassic rocks (Text-figure 4a and 4b); 
Group 3: the forms first occurred in the upper 
Jurassic rocks (Text-figure 5a and 5b); and Group 
4: the forms ranging across Bathonian (Text-figure 
6a and 6b). 

The occurrence data (Text-figures 3a, 4a 
and 5a) from the previous studies show that the 
studied fauna consists of radiolarian forms of ages 
ranging from Early Jurassic to Late Jurassic. As 
mentioned above, the age of the studied fauna is 
of Middle Jurassic (not older than late Bajocian 
and not younger than late Bathonian) on the 
basis of ammonite data from the horizons below 
and above the sample locality. It is very unlikely 
to have reworked radiolarians in the studied 
fauna because all the specimens are obtained 
from a single nodule and also very similar in 
preservation. To coincide with the result of age 
determination, many taxa of the studied fauna 
need to be reexamined and revised. The new 
range zones are suggested as Text-figure 9. It 
should be noted that some zonal marker taxa (such 
as Pantanellium foveatum and Perispyridium 
gujohachimanense) of Middle Jurassic 
Radiolarian zonal scheme proposed by Pessagno 
et al. (1987b, 1993; see Text-figure 7) need to be 
replaced since their first occurrences are at lower 
horizons. 


FAUNAL CHARACTERISTICS 


The studied fauna is very high in diversity. 

At least 165 forms were observed; totally 158 

species (9 entactinarians, 87 spumellarians 

and 62 nassellarians) attributed to 52 genera 

(3 entactinarians, 28 spumellarians and 20 

nassellarians) were documented and illustrated 

in the present report. Among them, the most 
abundant and distinctive forms, from large to 
small size, are listed as below: 

1. Hagiastrids: the representative forms incl- 
ude Higumastra angustabraccia Yeh, n. sp., 
Higumastra obesabraccia Yeh, n. sp., Pseudo- 
crucella tangae Yeh, n. sp., Tetraditryma 
pseudoplena Baumgartner, and Tetraditryma 
corralitosensis (Pessagno). 

2. Praeparvicingula Pessagno, et al. : the repres- 
entative forms include Praeparvicingula 
decora (Pessagno and Whalen), Praepar- 
vicingula sp. aff. P. vera (Pessagno and 
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LEGEND LOWER MIDDLE 
JURASSIC JURASSIC 


— Range known from 
f Pleins- 

previous reports 
> abundant (>6) 


* common (3-6) 


. Bajocian Bathonian 
bachian 


Sinemurian 
Toarcian 
Aalenian 


: rare (<2) 


Relative Abundance 


1. Paronaella grahamensis Carter 


2. Pantanellium inornatum P & P 


3. P. yakounensis Carter 


4. Crucella beata (Yeh) 


5. Trillus sp. cf. T. elkhornensis P & B 


6. Wrangellium oregonense Yeh 


7. Higumastra laxa Yeh 


8. Perispyridium darwini MacLeod 


FISQAILAILTAILAILAIAITALO 


9. Turanta morinae P & B 


TEXT-FIGURE 3a. List of Group 1 showing abundance in this study sample and range zones 
known from the previous reports. 


TEXT-FIGURE 3b. Photos of radiolarian forms (not on scale) in Group 1, the 
number of each figure corresponding to that listed in Text-figure 3a. 
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LEGEND MIDDLE JURASSIC U. JURASSIC 


— Range known from 


AN 


previous reports Bajocian Bathonian 
* abundant (>6) 


* common (3-6) 


Aalenian 


` rare (<2) 


Relative Abundance 
Callovian 
OXFORDIAN 
KIMMERIDGI 
TITHONIAN 


1. Napora sp. aff. N. cosmica P, W & Y 


2. Paronaella skowkonaensis Carter 


3. Parahsuum (?) hiconocosta B & D W 


4. Zartus thayeri Pessagno & Blome 


5. Lanubus sp. B 


6. Hsuum belliatulum Pessagno & Whalen 


7. Turanta nodosa Pessagno & Blome 


8. Perispyridium dumitricai P & B 


9. Praeparvicingula burnsensis (P & W) 


10. Xiphostylus sp. A 


. Pachyoncus crassus Pessagno & Blome 


. Praeparvicingula sodaensis (P & W) 


. Homoeparonaella elegans (Pessagno) 


. Praeparvicingula inornata (Blome) 


. Praeparvicingula schoolhousensis (P & W) 


. Napora antelopensis P, W & Y 


. Tripocyclia southforkensis Pessagno & Yang 


. Hilarisirex oregonensis P, W & Y 


. Praeparvicingula profunda (P & W) 


. Praeparvicingula sp. aff. P. vera (P & W) 


. Praeparvicingula decora (P & W) 


. Paronaella pygmaea Baumgartner 


. Spongocapsula palmerae Pessagno 


. Protunuma japonica Matsuoka & Yao 


. Pantanellium ultrasincerum P & B 


. Tetraditryma coldspringensis (Pessagno et al) 


. Lanubus (?) sp. A 


. Pantanaellium foveatum Mizutani & Kido 


R 
R 
R 
R 
R 
C 
R 
R 
A 
R 
A 
A 
C 
A 
C 
A 
R 
R 
C 
A 
A 
R 
R 
R 
R 
C 
C 
R 
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29. Archaeospongoprunum praeimlayi P, B & H 


TEXT-FIGURE 4a. List of Group 2 showing abundance in this study sample and range zones known 
from the previous reports. 


Whalen), Praeparvicingula burnsensis 
(Pessagno and Whalen), Praeparvicingula 
inornata (Blome) and Praeparvicingula 
sodaensis (Pessagno and Whalen). 

. Patulibracchids: the representative forms 
are Crucella sp. cf. C. angulosa Carter and 
Paronaella grahamensis Carter. 

. Hsuuids: the representative form is Hsuum 
brevicostatum (Ozvoldová). 

. Emiluvia Foreman: the representative forms 
are Emiluvia oregonensis Yeh, n. sp., Emiluvia 
goricanae, n. sp. and Emiluvia kozuri Yeh, n. 
Sp. 

. Telacapsulids: the representative forms 
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TEXT-FIGURE 4b. Radiolarian forms (not on scale) of Group 2, the number of each figure 
corresponding to that listed in Text-figure 4a. 


are Telacapsula johndayensis Yeh, n. sp., 
Telacapsula littlescottyensis Yeh, n. sp., and 
Telacapsula odoghertyi Yeh, n. sp.. 


. Ultranaporids : the representative form is 


Napora antelopensis Pessagno, Whalen and 
Yeh. 


. Xitids : the representative forms are Antexitus 


pessagnoi Yeh, n. sp., Antexitus southforkensis 
Yeh, n. sp. and Antexitus yangi Yeh, n. sp.. 


. Peripyridium Dumitrica: the representative 


forms are Perispyridium darwini MacLeod and 
Perispyridium whalenae Yeh, n. sp.. 


10. Orbiculiformids : the representative forms are 


Orbiculiforma librataspira Yeh, n. sp. and 
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LEGEND 
UPPER 


MIDDLE JURASSIC 
JURASSIC 


— Range known from 


previous reports 
* abundant (>6) 


: Bajocian Bathonian 
* common (3-6) 


` rare (<2) 


Relative Abundance 


Callovian 
OXFORDIAN 
KIMMERIDGIAN 
TITHONIAN 


1. Zhamoidellum funatoensis (Aita) 


2. Palinandromeda sp. A 


3. Palinandromeda fimbria Hull 


4. Triversus fastigatus Hull 


5. Teichertus splendidus Hull 


6. Praezhamoidellum frequens 


7. Tritrabs suavis Hull 


8. Angulobracchia bulbosa Hull 


QI|PIJAO |> |PIAJA|A|A 


9. Paronaella obesa (Yang) 


A 


10. Teichertus pessagnoi Yeh, n. sp. 


TEXT-FIGURE 5a. List of Group 3 showing showing abundance in this study sample and range 
zones known from the previous reports. 


TEXT-FIGURE 5b. Radiolarian forms (not on scale) of Group 3, the number of each figure 
corresponding to that listed in Text-figure 5a. 
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LEGEND 
UPPER 


MIDDLE JURASSIC 
JURASSIC 


— Range known from 


previous reports 
A : abundant (>6) 
B : common (3-6) 
C © rare (<2) 


Bajocian Bathonian Callovian 


Relative Abundance 


OXFORDIAN 
KIMMERIDGIAN 
TITHONIAN 


1. Parahsuum officerense (P & W) 


2. Tetraditryma corralitosensis (Pessagno) 


3. Paronaella kotura Baumgartner 


4. Hsuum brevicostatum (Ozvoldová) 


5. Levileugeo ordinarius Yang & Wang 


6. Tetraditryma pseudoplena Baumgartner 


Z. Emiluvia pessagnoi Foreman s.l. 


Q|PJA [PIJA |A|>|AQ 


8. Homoeparonaella elegans (Pessagno) 


> 


9, Praeparvicingula inornata (Blome) 


TEXT-FIGURE 6a. List of Group 4 showing showing abundance in this study sample and range zones 
known from the previous reports. 


TEXT-FIGURE 6b. Radiolarian forms (not on scale) of Group 4, the number of each figure 
corresponding to that listed in Text-figure 6a. 
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PRIMARY MARKER TAXA 

Biostratigraphic Taxa used to define a given 
Units biostratigraphic unit ( i.e., 

Subzone, Zone, Superzone). 


Biohorizon 1: 1st occurrence 


Selected Secondary 
Marker Taxa & 
Corporeal Taxa. 


Interval zone defined by taxa 
of Mirifusus with 2 rows of 
above and below . 
pores between ridges 
zonal boundaries. n 
(e.g., M. mediodilatatus). 
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TEXT-FIGURE 7. Radiolarian zonation proposed for the Middle and Upper Jurassic by Pessagno et al. 
(1987, 1993) (cited from Pessagno et al. 1993); note that the first occurrence of P. gujohachimanense and 
P. foveatum should go down at least to Zone 1F so far as known. 


LEGEND 


— Range known from 


previous reports 


Homoeparonaella elegans (Pessagno) 


Yeh : A Middle Jurassic radiolarian fauna 


MIDDLE JURASSIC 


UPPER 


JU 


25 


RASSIC 


Bajocian 


Bathonian 


Callovian 


OXFORDIAN 


AN 


KIMMERIDGI 


TITHONIAN 


Tetraditryma corralitosensis (Pessagno) 


Tetraditryma pseudoplena Baumgartner 


Levileugeo ordinarius Y & W 


Emiluvia pessagnoi Foreman s.l. 


Tripocyclia southforkensis P & Y 


Paronaella kotura Baumgartner 


Paronaella pygmaea Baumgartner 


Perispyridium darwini MacLeod 


Perispyridium dumitricai P & B 


Hilarisirex oregonensis P, W & Y 


Napora antelopensis P, W & Y 


Hsuum brevicostatum (Ozvoldová) 


Parahsuum (?) hiconocosta B & De Wever 


Parahsuum officerense (P & W) 


Praeparvicingula burnsensis (P & W) 


Praeparvicingula decora (P & W) 


Praeparvicingula inornata (Blome) 


Praeparvicingula profunda (P & W) 


Praeparvicingula schoolhousensis (P & W) 


Praeparvicingula sp. aff. P. vera (P & W) 


Spongocapsula palmerae Pessagno 


Napora antelopensis P, W & Y 


Protunuma japonica Matsuoka & Yao 


TEXT-FIGURE 8. Age of studied fauna (in shadow zone) determined by some radiolarian taxa with 


ranges known from the previous reports. 
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LEGEND 
UPPER 


MIDDLE JURASSIC 
JURASSIC 


— Range known from previous reports 


= - - Possible range 


N 


Bajocian Bathonian Callovian 


OXFORDIAN 
KIMMERIDGIA 
TITHONIAN 


Pantanellium inornatum P & P 


Praeconocaryomma yakounensis Carter 


Crucella beata (Yeh) 


Trillus sp. cf. T. elkhornensis P & B 


Wrangellium oregonense Yeh 


Higumastra laxa Yeh 


Paronaella grahamensis Carter 


Turanta morinae Pessagno & Blome 


Perispyridium darwini MacLeod 


Paronaella skowkonaensis Carter 


Napora sp. aff. N. cosmica P, W & Y 


Napora bumgartneri P, W & Y 


Napora opaca Pessagno, Whalen & Yeh 


Parahsuum (?) hiconocosta B & DW 


Parahsuum officerense (P & W) 


Zartus thayeri Pessagno & Blome 


Lanubus sp. B 


Hsuum belliatulum Pessagno & Whalen 


Turanta nodosa Pessagno & Blome 


Tetraditryma corralitosensis (Pessagno) 


Paronaella kotura Baumgartner 


Hsuum brevicostatum (Ozvoldová) 


Perispyridium dumitricai P & B 


Praeparvicingula burnsensis (P & W) 


Xiphostylus sp. A 


Levileugeo ordinarius Yang & Wang 


Tetraditryma pseudoplena Baumgartner 


Emiluvia pessagnoi Foreman s.l. 


Pachyoncus crassus Pessagno & Blome 


TEXT-FIGURE 9. New range chart is suggested according to the results of this study. 


LEGEND 


— Range known from previous reports 


- - - Possible range 


Praeparvicingula sodaensis (P & W) 
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(TEXT-FIGURE 9. continued) 


MIDDLE JURASSIC 


UPPER 
JURASSIC 


Bajocian 


Bathonian 


Callovian 


AN 


OXFORDIAN 
KIMMERIDGI 


TITHONIAN 


Homoeparonaella elegans (Pessagno) 


Praeparvicingula inornata (Blome) 


Praeparvicingula schoolhousensis (P & W) 


Napora antelopensis P, W $ Y 


Tripocyclia southforkensis P & Y 


Hilarisirex oregonensis P, W & Y 


Praeparvicingula profunda (P & W) 


Praeparvicingula sp. aff. P. vera (P & W) 


Praeparvicingula decora (P & W) 


Paronaella pygmaea Baumgartner 


Spongocapsula palmerae Pessagno 


Protunuma japonica Matsuoka & Yao 


Pantanellium ultrasincerum P & B 


Tetraditryma coldspringensis (Pessagno et al) 


Lanubus (?) sp. A 


Pantanaellium foveatum Mizutani & Kido 


Archaeospongoprunum praeimlayi P, B & H 


Zhamoidellum funatoensis (Aita) 


Palinandromeda sp. A 


Palinandromeda fimbria Hull 


Triversus fastigatus Hull 


Teichertus splendidus Hull 


Praezhamoidellum frequens (Tan Sin Hok) 


Tritrabs suavis Hull 


Angulobracchia bulbosa Hull 


Paronaella obesa (Yang) 


Teichertus pessagnoi Yeh, n. sp. 
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Orbiculiforma densaora Yeh, n. sp.. 

11. Leugeonids: the representative form is Leugeo 
hullae Yeh, n. sp.. 

12. Pantanellids: the representative forms 
are Pachyoncus floreus Yeh, n. sp. and 
Pachyoncus crassus Pessagno and Blome. 

13. Minutusolla Yeh: the representative forms are 
Minutusolla tangae Yeh, n. sp. and Minut- 
usolla yaoi Yeh, n. sp.. 

14. Williriedellids: the representative forms are 
Praezhamoidellum frequens (Tan Sin Hok) 
and Zhamoidellum funatoensis (Aita). 

In addition to the forms mentioned above, 
there are other forms also distinctive in shape 
but relatively rare in occurrence. They are 
Archaeohagiastrum sp. aff. A. munitium 
Baumgartner, Charlottea carterae Yeh, n. sp., 
Charlottea sp. A, Crucella beata (Yeh), Emiluvia 
pessagnoi Foreman, Higumastra sp. cf. H. 
inflata Baumgartner, Hilarisirex oregonensis 
Pessagno, Whalen and Yeh, Lanubus sp. cf. L. 
holdsworthi Pessagno and Yang, Latuscingula 
obesa (Takemura), Palinandromeda fimbria Hull, 
Pantanaellium foveatum Mizutani and Kido, 
Parahsuum (?) hiconocosta Baumgartner and 
De Wever, Parvivacca sp. cf. P. blomei Pessagno 
and Yang, Praeconocaryomma yakounensis 
Carter, Protunuma japonica Ichikawa and 
Yao, Tetraditryma pseudoplena Baumgartner, 
Teichertus pessagnoi Yeh, n. sp., Teichertus 
splendidus Hull, Tripocyclia southforkensis 
Pessagno and Yang, Tritrabs sp. cf. T. worzeli 
(Pessagno), Trillus sp. cf. T. elkhornensis 
Pessagno and Blome, Tritrabs suavis Hull, 
Triversus fastigatus Hull, Turanta morinae 
Pessagno and Blome, Turanta nodosa Pessagno 
and Blome and Zartus thayeri Pessagno and 
Blome. 


FAUNAL COMPARISON 


Two Bathonian faunas reported by previous 
workers were used to compare with the studied 
fauna. The results are summarized as below. 


1. Comparision with a Bathonian radiolarian 
fauna from Snowshoe Formation 


As mentioned above, the samples yielding 
well preserved radiolarians were found near top 
(loc. OR501A, B, C) of the South Fork Member 
and reported previously (e. g., Pessagno and 
Blome 1980, 1982; Pessagno and whalen 1982; 


Pessagno, et al. 1986; Pessagno and Yang 1989; 
Nagai and Mizutani 1992). Taxonomic studies 
by the previous workers were restricted to a few 
families ( i.e. g., Hilarisiregidae Takemura and 
Nakaseko, multicyrtid Nassellariina, Napora 
Pessagno, Pantanaellinae Pessagno, Parvivaccidae 
Pessagno and Yang, Perispyridium Dumitrica, 
Turanta Pessagno and Blome and Xiphosylidae 
Haeckel, etc.). In their paper Nagai and Mizutani 
(1992) have illustrated some forms for this fauna 
and compiled the radiolarian data on the basis of 
the published data and their studies. With those 
data the fauna of ORSO1 is compared with the 
studied fauna and listed as Text-figure 10. 

It should be noted that the Bathonian 
radiolarians of the Snowshoe Formation known 
from the previous reports mentioned above are 
all from nodules collected at same locality (loc. 
OR501) at same horizon (the uppermost part of 
South Fork Member). Therefore the radiolarian 
data from samples OR5014A, B and C are all 
included for the faunal comparision herein. 
From the studied fauna, thirty three species out 
of 158 forms (total taxa illustrated in this report) 
are listed. If we check only the taxa listed in 
Text-figure 10, both faunas are similar at the 
generic level but different in composition of 
species. However, it worth mentioned that many 
characteristic forms of the studied fauna, such as 
Hsuum belliatulum Pessagno and Blome, Hsuum 
brevicostatum (Ozvoldová), Leugeo hullae, n. sp., 
Minutusolla yaoi, n. sp., Perispyridium darwini 
MacLeod, Perispyridium gujohachimanense 
Takemura, Praeconocaryomma yakounensis 
Carter and Telacapsula spp. have not been 
reported for the fauna OR501. 


2. Comparision with the fauna of Alpine Tethys 

A fauna from Alpine radiolarite sequences in 
an ophiolitic mélange has recently been reported 
by O Dogherty et al. (2006) and has been assigned 
to the age of middle Bathonian according to 
the radiolarian zonation of Baumgartner et al. 
(1995). It is of interest because it is very close to 
the studied fauna in age and both are very high 
in diversity at the species level (158 vs. 180). 
However, they are quite different in composition. 
The studied fauna is rich in spumellarians (95 
out of 158 species); the Alpine Tethys fauna is 
predominated with nassellarians (145 out of 180 
species). 

The similarity between two faunas is 


di su 
OR-MA30A| OR501 
X: absent 

x 
Pantanellium foveatum M & K rare 
abundant 


Praeconocaryomma yakounensis Carter common 
Orbiculiforma hexagonaora Yeh, n. sp rare common 


4 
S 
B 
c 


X 
X 


Xiphostylus sinuous P & Y abundant 
Xiphostylus sp. A X 
Tripocyclia brooksi P & Y 


abundant 


rare 


i X 
Tripocyclia southforkensis P &d Y 

Perispyridium darwini MacLeod 
Perispyridium dumitricai P & B 


X 
X 
X 
X 
X 
X 


X 
x 
Perispyridium nitidiumP&B | X [abundant 
abundant 
abundant 
x 
abundant 
abundant 
x 
x 
abundant 


Tripocyclia smithi P 8 Y abundant 
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abundant 
Praeparvicingula schoolhousensis (P & W) 
Turanta capsensis P & B X abundant 
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extremely low. There are only 4 species (of 
long ranging taxa) in common, including 
Archaeospongoprunum praeimlayi Pessagno, 
Blome and Hull (1993), Parona kotura 
Baumgartner, Tetradictryma corralitosensis 
(Pessagno) and Zhamoidellum funatoensis (Aita). 
It should be pointed out that their specimen 
assigned to Praeparvicingula schoolhousensis 
(Pessagno and Whalen) (O'Dogherty et al. 2006; 
see pl. 3, fig. 25) is different from the type 
specimen in test structure (the type specimen 
has a slender test with smaller cephalis and a 
short horn). According to Pessagno et al. (1987, 
1993), Mirifusus spp. have only been found in the 
Oxfordian or younger rocks in North America. 
The presence of Mirifusus spp. indicates that the 
Alpine Tethys fauna is probaly younger than the 
studied fauna. 


SYSTEMATIC PALEONTOLOGY 


Systematic radiolarian follows the polycystine 
classification of Haeckel (1881), Riedel (1967 
a, b; 1971), Pessagno (1971, 1973, 1976, 1977a, 
b, c), Foreman (1973), Dumitrica (1971, 1978, 
1985, 1991, 1995), Kozur and Mostler (1972), 
Baumgartner (1980a), Pessagno and Blome 
(1980), Pessagno and Poisson (1979); Pessagno 
et al. (1986); Pessagno and Yang (1989), Pessano 
and Whalen (1982), Takemura and Nakaseko 
(1982), Yang and Wang (1990), Hull (1997), 
Whalen and Carter (1998), and De Wever et 
al. (2001), etc. The contents of systematics 
are arranged alphabetically at each taxonomic 
level except at order. The designation NMNS 
(010367-010420) refers to the deposition of type 
specimens at the National Museum of Natural 
Science, Taichung, Taiwan, R.O.C. The photos 
of same scale (x100) are made for each form 
discussed in this section and shown in the plates 
(1-23) for better comparision. 


TEXT-FIGURE 10. Comparison in component of some radiolarian families in two Bathonian faunas 
(OR501 and OR-MA30) from South Fork Member of Snowshoe Formation and the relative abundance 
of each form (rare=less than 3 specimens; common = 3-6 specimens; abundant = more than 6 specimens) 


(data of OR501 cited from Nagai and Mizutani 1992). 
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Class ACTINOPODA 

Subclass RADIOLARIA Müller 

Superorder POLYCYSTIDA Ehrenberg, 
emend. Riedel 1967 

Order ENTACTINARIA Kozur and Mostler 
1982 


Family EPTINGIIDAE Dumitrica 1978 
Type genus: Eptingium Dumitrica 1978 


Range and Occurrence: Middle Trassic (Anisian) 
to Upper Jurassic (Tithonian). Worldwide. 


Genus Charlottea Whalen and Carter 1998 
Type species: Charlottea amurensis Whalen and 
Carter 1998. 


Range and Occurrence: Lower Jurassic 
(Hettangian) to Middle Jurassic (Bathonian); 
Queen Charlotte Islands, British Columbia, east- 
central Oregon. 


Charlottea carterae Yeh, n. sp. 
Plate 1, figures 1-2, 5, 15 


Descriptions: Test with meduium sized cortical 
shell and three moderately long and thick 
triradiate spines. Cortical shell subtriangular 
in outline, with one side slightly longer than 
other two sides, and flattened in plane of three 
spines. Pore frames of cortical shell relatively 
thin, irregular, small to large in size, with small 
irregular nodes at vertices. Three spines not equal 
in length, length of each spine slightly shorter 
than or longer than length of cortical shell along 
axis of each spine; with 3 large pores around 
apical spine. Internal spicular network composed 
of a 3 dimensional structure; each dimension 
(perpendicular to one of primary spine) with 6 
radiating bars, three of them merging to form 
primary beams (which directly connected to 
a primary spine), the other three at alternating 
positions and connected to cortical shell. 


Remarks: This form is characterized by having a 
compressed cortical shell of relatively thin and 
large irregular polygonal pore frames and having 
a 3-dimensional internal spicular structure. 


Etymology: this species is named after Dr. 
Elizebeth S. Carter to honor her contributions to 
the study of Mesozoic radiolarian. 


Measurements (um): Holotype + 3 specimens. 
DC = maximum diameter of cortical shell; LPS = 


DC LPS 


Holotype 


Maximum 
Minimum 


maximum length of primary spines. 
Type locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS 010367. 
Paratypes = NMNS010368. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from from South Fork Member of 
Snowshoe Formation, east-central Oregon so far 
as known. Common in the studied fauna. 


Charlottea sp. cf. C. weedensis Whalen and 
Carter 1998 
Plate 1, figures 3-4 


Charlottea weedensis WHALEN and CARTER 1998, p. 
39-40, pl. 1, figs. 3, 9, 10, 15, 19, 20, 25. 


Remarks: This form is slightly different from C. 
weedensis Whalen and Carter by having a test 
with relatively longer spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from from South Fork Member of 
Snowshoe formation, east-central Oregon. Rare in 
the studied fauna. 


Charlottea sp. A 
Plate 1, figures 6, 8, 10, 14 


Remarks: This form is different from C. carterae 
Yeh, n. sp., by having a test with longer spines 
and with outer shell spherical in outline rather 
than sub-triangular and flattened. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from from South Fork Member of 
Snowshoe formation, east-central Oregon. Rare in 
the studied fauna. 


Genus Perispyridium Dumitrica 1978 
Type species: Trilonche (?) ordinaria Pessagno 


1977a. 
Range and Occurrence: Same as for family. 


Perispyridium darwini MacLeod 
Plate 2, figures 1-3, 20 


Perispyridium darwini MACLEOD 1988, p. 295, pl. 1, 
figs. 3, 6, 12. 


Range and Occurrence: Lower to Middle 
Jurassic( upper Toarcian to upper Bajocian) 
from Warm Springs and School-house Members 
and (Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Perispyridium sp. aff. P. darwini MacLeod 
Plate 2, figure 5 


Remarks: This form differs from P. darwini 
MacLeod by having a test with apical and primary 
lateral spines more tapering distally. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Perispyridium sp. cf. P. dettermani Pessagno and 
Blome 
Plate 2, figure 9 


Perispyridium dettermani PESSAGNO and BLOME 
1982, p. 292, pl. 2, figs. 7, 15; pl. 3, figs. 4, 7,9, 13, 15; 
pl. 7, fig. 9. 

Perispyridium sp. aff. P. dettermani BLOME 1984, p. 
357, pl. 9, fig. 3. 


Remarks: This form differs from P. dettermani 
Pessagno and Blome by having a test with longer 
spines and with more than 6 smaller pericephalic 
pores. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon and 
(middle Callovian) from Shelikof Formation, 
southern Alaska. Common in the studied fauna. 


Perispyridium dumitricai Pessagno and Blome 
Plate 2, figures 7-8 


Perispyridium dumitricai PESSAGNO and BLOME 
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1982, p. 292, pl. 2, figs. 7, 15; pl. 3, figs. 4, 7,9, 10, 13, 
15; pl. 7, fig. 8. 


Range and Occurrence: Middle Jurassic 
(upper middle Bajocian to upper Bajocian) 
from Snowshoe Formation (undifferentiated) 
and (Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Perispyridium gujohachimanense Takemura 
Plate 2, figures 6, 21 


Perispyridium gujohachimanense TAKEMURA 1986, p. 
42, pl. 1, figs. 15-20.-PESSAGNO, BLOME and HULL, 
1993, p. 156, pl. 7, figs. 5, 21. 


Range and Occurrence: Middle Jurassic 
(Bathonian ) from South Fork Member of 
Snowshoe Formation, east-central Oregon and 
Middle to Upper Jurassic (uppermost Callovian 
to middle Oxfordian) from Volcanopelagic strata 
above Josphine ophiolite; Smith River subterrane, 
northwestern California; and Mino Complex of 
Japan. Common in the studied fauna. 


Perispyridium whalenae Yeh, n. sp. 
Plate 2, figures 11-14, 17-19, 22 


Description: Cephalis relatively large, 
subellipsoidal with irregular variable sized 
polygonal pore frames. Peripheral shell large, 
triangular to subtriangur in outline, but composed 
of 6 sides,with 3 long sides alternated with 3 short 
sides. Test moderately thin and flattened at right 
angle to frontal plan. Apical and two primary 
lateral spines triradiate both within and without 
peripheral shell. Spines outside of peripheral shell 
thin and medium in length, slightly longer than 
short side of peripheral shell, with 3 narrow ridges 
alternating with 3 wide grooves, ridges straight or 
gently distorsioned. Peripheral shell latticed with 
variable sized, irregular polygonal pore frames 
with small nodes at vertices. Peripheral shell 
connected to cephalis by 5 to 6 latticed buttresses 
or bars which separate 5 to 6 pericephalic pores. 


Remarks: This form is characterized by having 
a large flattened test which is subtriangular in 
outline and with peripheral shell composed of 
large, irregular polygonal pore frames and also by 
having thin and medium sized apical and primary 
lateral spines. 
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Etymology: This species is named for Dr. Patricia 
A. Whalen in honor of her contribution to the 
study of Mesozoic Radiolaria. 


Measurements (um) : Holotype + 6 paratypes. 
WT= width of test along axis of apical spine; 
LAS=length of apical spine. 


Li sie 


Holotype 167 95 
Mean 159 94 


| Minimum | 130 | 90 | 


Type Locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon, USA. 


Deposition of types: Holotype = NMNS010401. 
Paratypes = NMNS010402. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abubdant in the studied fauna. 


Perispyridium sp. A 
Plate 2, figures 4, 10, 15 


Remarks: This form is characterized by having 
a test of medium size, with three slender spines, 
by having a relatively large cephalis which 
is subellipsoidal in outline and by having 
subtriangular-shaped peripheral shell with highly 
raised pore frames which connected to cephalis by 
6 or 7 relatively small pericephalic pores. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family QUINQUECAPSULARIIDAE Dumitrica 
Type genus: Quinquecapsularia Pessagno 1971 


Range and Occurrence: Jurassic to Cretaceous 
(Cenozoic?); Queen Charlotte Islands, British 
Columbia; east-central Oregon; California; 
California; Italy; Spain. 


Genus Empirea Whalen and Carter 1998 
Type species: Empirea hasta Whalen and Carter 
1998 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Upper Jurassic (upper Tithonian); Warm 
Springs and Southfork members, Snowshoe 
Formation, east-central Oregon; Queen Queen 
Charlotte Islands, British Columbia. 


Empirea sp.A 
Plate 9, figures 9, 10, 19 


Remarks: This form is abundant in sample OR589 
(Warm Springs Member) but rare in the studied 
sample (South Fork Member). 


Range and Occurrence: Lower to Middle 
Jurassic (upper Toarcian) Warm Springs Member 
and (Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Order SPUMELLARIINA 
Superfamily LIOSPHAERACEA Haeckel 1881 
Subsuperfamily LIOSPHAERILAE Haeckel 1881 


Family BOLENIDAE Hull 1997 
Type genus: Bolena Hull 1997. 


Range and Occurrence: Middle and Upper 
Jurassic. Snowshoe Formation, east-central 
Oregon; Volcanopelagic succession overlying 
Coast Range ophiolite at Stanley Mountain, 
southern California Coastal Range; Argolis 
Peninsula; Greece; Italy; Argentina. 


Bolenid gen. et sp. indet. A 
Plate 1, figures 9, 11-13, 17 


Remarks: This form is characterized by having 
a large sub-rectangular cortical shell with 4 long 
and massive triradiate primary spines extending 
from 4 primary beams and also by having two 
layers of medullary shell. Description for this 
form can not be precisely made due to complete 
specimens were not found. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family HAGIASTRIDAE Riedel 1971; emend. 
Baumgartner 1980 
Type genus: Hagiastrum Haeckel 1881. 


Range: Early Jurassic (early Sinemurian) or older 
to Early Cretaceous. 
Occurrence: Worldwide. 


Subfamily HAGIASTRINAE Riedel 1971; 
emend. Baumgartner 1980 


Type genus: Hagiastrum Haeckel 1881, emend. 
Baumgartner 1980 


Range and Occurrence: Lower Jurassic (lower 
Sinemurian ) to Lower Cretaceous. Worldwide. 


Genus Archaeohagiastrum Baumgartner 1984 
Type species: Archaeohagiastrum munitium 
Baumgartner 1984 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Lower Cretaceous. Worldwide. 


Archaeohagiastrum sp. aff. A. munitium 
Baumgartner 
Plate 3, figures 1, 12 


Archaeohagiastrum munitium BAUMGARTNER 1984, 
p. 759, pl. 2, figs. 9-13. 


Remarks: This form differs from A. munitium 
Baumgartner by having a test with relatively 
slender rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Hagiastrum Haeckel 1881, emend. 
Baumgartner 1980 
Type species: Hagiastrum plenum Riist 1885 


Range and Occurrence: Jurassic. Worldwide. 


Genus Homoeparonaella Baumgartner 1980 
Type species: Paronaella Pessagno 1977a 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Lower Cretaceous. Worldwide. 


Homoeparonaella elegans (Pessagno) 
Plate 3, figures 3, 5, 17 


Paronaella elegans PESSAGNO 1977a, p. 70, pl.1, figs. 
10-11. 


Yeh : A Middle Jurassic radiolarian fauna 33 


Homoeparonaella elegans (Pessagno)- BAUM- 
GARTNER 1980, p. 289, pl. 1, fig. 15; pl. 2, figs 
2-6; pl. 11, fig.6.-HULL 1997, p. 41, pl. 13, fig. 4.- 
BAUMGARTNER et al. 1995, p. 272, pl. 3104. 


Remarks: A specimen from the studied sample 
shows that this form can be reproduced by 
budding. 


Range and Occurrence: Middle Jurassic (upper 
Bajocian) to Upper Jurassic (Tithonian). 
Worldwide. Common in the studied fauna. 


Homoeparonaella sp. cf. H. elegans (Pessagno) 
Plate 3, figure 4 


Paronaella elegans PESSAGNO 1977a, p. 70, pl.1, figs. 
10-11. 


Remarks: This form differs from H. elegans 
(Pessagno) by having a test with three narrow 
rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Subfamily HIGUMASTRINAE Baumgartner 
1980 
Type genus: Higumastra Baumgartner 1980 


Range: Lower Jurassic (early Sinemurian) to 
Cretaceous (Albian or younger). 
Occurrence: Worldwide. 


Genus Higumastra Baumgartner 1980 
Type species: Higumastra inflata Baumgartner 
1980 


Range and Occurrence: same as for family. 


Higumastra angustabraccia Yeh, n. sp. 
Plate 4, figures 7, 8, 11 


Description: Test with four narrow rays; each ray 
terminated in massive pointed spine. Spine about 
one third in length of ray. Rays sub-rectangular 
to ellipsoidal in cross-section. Central area of 
test with lacuna (sensu Pessagno 1971a, p. 16); 
medullary shell visible through lacuna. Pore 
frames around lacuna poorly developed, regularly 
arranged in rays. Three (most part) to four (near 
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central area) rows of linearly arranged square 
pores visible on each ray surface and with small 
nodes at central two rows of pore frame vertices. 


Remarks: Higumastra angustabraccia, n. sp., 
is characterized by having a medium-sized test 
with moderate long and narrow rectangular to 
ellipsoidal rays, and with a complete open lacuna 
at its central area. 


Etymology: angustabraccia = angustus-a-um 
(Lat., meaning narrow) + braccius-a-um (Lat., 
meaning arm-shaped structure). 


Measurements (um): Holotype + 5 paratypes. DC 
= diameter of central area; WR = width of ray at 
basal portion; LR = length of ray, exclusive of 
spine(s) at tips. 


| | DC | WR | IR | 
103 

Mean 
105 


Type locality: OR-MA30(See Sample Locality), 
Snowshoe formation, east-central Oregon. 


a OE ME sg9T 


Deposition of types: Holotype=NMNS010369. 
Paratypes=NMNS010370. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Higumastra sp. cf. H. angustabraccia Yeh, n. sp. 
Plate 5, figure 10 


Remarks: This form differs from H. angus- 
tabraccia Yeh, n. sp., by having 4 rays with 
side walls more rounded rather than vertical. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Higumastra sp. cf. H. inflata Baumgartner 
Plate 3, figures 13, 15; Plate 5, figure 12 


Higumastra inflata BAUMGARTNER 1980, p. 290, pl. 
3, figs. 1-2, 5-9, 11. 


Remarks: This form differs from H. inflata 
Baumgartner by having a test with 4 rays which 
are rectangular in corss-section and each has 
3 rows of rectangular pore frames on top and 
bottom surfaces rather than circular in cross- 
section and each has 5 rows of pore frames visible 
from top and bottom surfaces. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Higumastra laxa Yeh 
Plate 4, figure 4 


Higumastra laxa YEH 1987b, p. 25, pl. 8, figs, 13, 
18; pl. 29, fig. 20.-GORICAN et al. 2006, p. 192, pl. 
HIGO1; not Higumastra splendida Yeh 1987b, p. 26, pl. 
8, figs, 2, 4, 11, 12, 16, 18, 25-27; not Higumastra sp. 
aff. H. splendida Yeh 1987b, p. 27, pl. 8, figs, 5, 28; not 
Higumastra sp. A YEH 1987b, p. 27, pl. 8, figs, 3, 17. 


Remarks: 'This form is characterized by having a 
test with relatively large and thin polygonal pore 
frames and by having four short and wide rays 
each terminating with a medium sized triradiate 
spine. 


Range: Lower to Middle Jurassic (Toarcian to 
Bathonian) so far as known. 

Occurrence: Hyde and Snowshoe formations, 
east-central Oregon; Oman and Japan. Common 
in the studied fauna. 


Higumastra obesabraccia Yeh, n. sp. 
Plate 4, figures 1, 5, 9, 12-16 


Description: 'Test with four moderately inflated 
rays terminated in pointed spines; spines 
relatively short, triradiate at basal part and circular 
in cross-section beyond that. Rays sub-rectangular 
to rectangular in cross-section, composed of 
tetragonal to hexagonal pore frames with or 
without prominent nodes at pore frame vertices. 
Rays moderately long, three longitudinal rows of 
3-5 linearly arranged tetragonal pores visible on 
surface of rays. Central area of test with lacuna 
through which medullary shell visible and raised 
up at its center to connect with cortical shell with 
4 bars more or less aligning with axis of each ray. 
Pore frames different from those of rays in size 
present around lacuna and between rays. 


Remarks: Higumastra obesabraccia Yeh, n. sp., 
differs from other Higumastra spp. in this report 
by having an inflated test with a large lacuna at 
its central area which is covered with 4 mega- 
polygonal pores and surrounded with one rows 
of smaller and less regular in size of polygonal 
pore frames, also with 4 short inflated rays which 
is nearly rectangular in cross-section and often 
composed of moderately large tetragonal pore 
frames and usually 3 rows visible from top view. 


Etymology: obesabraccium = obesus-a-um (Lat., 
means fat)=braccius-a-um (Lat., 
shaped structure). 


means arm- 


Measurements (um): Holotype +10 paratypes. DC 
= diameter of central area; WR = width of ray at 
base; LR = length of ray, exclusive of spine(s) at 
tips. 


Minimum — | 3 


Type locality: OR-MA30(see Sample Locality), 
Snowshoe formation, east-central Oregon. 


Deposition of types: Holotype=NMNS010371. 
Paratypes=NMNS010372. 


Range and Occurrence : Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Very 
abundant in the studied fauna. 


Higumastra sp. cf. H. transversa Blome 
Plate 4, figures 2-3, 6, 10, 17 


Higumastra transversa BLOME 1984b, p. 350, pl. 1, 
figs. 3-5, 8-13, 16-19; pl. 15, fig. 4. 


Remarks: This form differs from H. transversa 
Blome by having a test with large lacuna. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 
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Higumastra sp. A 
Plate 5, figures 9, 11, 16 


Remarks: This form differed from by having a test 
with relatively small central area and by having 4 
long rectangular rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Subfamily TETRADITRYMINAE Baumgartner 
1980; emend. Hull 1997 
Type genus: Tetraditryma Baumgartner 1980 


Range and Occurrence: Late Pliensbachian to 
Tithonian. Worldwide. 


Genus Pseudocrucella Baumgartner 1980 
Type species: Crucella sanfilippoae Pessagno 
1977a 


Range and Occurrence: Middle Jurassic 
(early middle Bajocian) to Lower Cretaceous 
(Barremian). Worldwide. 


Pseudocrucella tangae Yeh, n. sp. 
Plate 5, figures 2-4, 6-7, 17 


Description: Test medium in size, with four 
moderately thick rays; rays sub-rectangular to 
subrounded in cross-section, about equal in 
length, terminated in pointed, long spines; spines 
triradiate at proximal part and circular in cross- 
section beyond that. Spine about two thirds in 
length of ray. Pore frames irregular in shape in 
central area, more regular (mainly of tetragonal 
pores) on ray top and bottom surfaces and more 
or less linearly in arrangement but not in straight 
rows. Lacuna not present in central area of test. 


Remarks: This form is characterized by having a 
test with 4 medium-sized rays which terminated 
with a long pointed spine. 


Etymology: This species is named for Ms. Yi Tang 
for her contribution to the sample collecting. 


Measurements (um) : Holotype + 4 paratypes; DC 
= diameter of central area; WR = width of ray at 
base; LR = length of ray, exclusive of spine(s) at 
tips. 
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| DC | WR | IR | 
Holotype | 100 | 60 | 100 | 


Mean 


[Minimum [98 | ss | 9 | 


Type Locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010373. 
Paratypes = NMNS010374. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Genus Tetraditryma Baumgartner 1980 
Type species: Tetraditryma pseudoplena 
Baumgartner 1980 


Saldorfus PESSAGNO, BLOME and HULL 1993 


Range and Occurrence: Lower Jurassic (upper 
Pliensbachian) to Upper Jurassic (Tithonian) or 
younger. Worldwide. 


Tetraditryma coldspringensis (Pessagno, Blome 
and Hull) 
Plate 6, figures 8-11 


Saldorfus coldspringensis PESSAGNO, BLOME and 
HULL 1993, p. 126, pl. 3, figs. 1, 4, 7. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Jurassic (middle 
Oxfordian); Snowshoe Formation, east-central 
Oregon; vocanopelagic strata above Josphine 
ophiolite, Smith River subterrane, Klamath 
Mountains, northeast California. Common in the 
studied fauna. 


Tetraditryma corralitosensis (Pessagno) 
Plate 6, figures 1-7 


Crucella (?) corralitosensis PESSAGNO 1977a, p. 72, pl. 
2, figs. 10-13. 

Saldorfus oregonensis PESSAGNO, BLOME and HULL 
1993, p. 127, pl. 3, figs. 11, 12, 18. 

Tetraditryma corralitosensis corralitosensis (Pessagno)- 
BAUMGARTNER et al. 1995, p. 556, pl. 3124.-HULL 


1997, p. 47, pl. 15, figs. 7, 8, 14, 15, 20; pl. 17, figs. 4, 
12. 


Remarks: This species is distinguished from. T. 
coldspringensis (Pessagno, Blome and Hull) by 
having a smaller test with four shorter rays which 
are slightly increasing in width distally. 


Range and Occurrence: Middle Jurassic (lower 
middle Bajocian) to Upper Jurassic (lower 
Kimmeridgian); worldwide. Very abundant in the 
studied fauna. 


Tetraditryma pseudoplena Baumgartner 
Plate 5, figures 13-14 


Hagiastrum plenum RÜST- PESSAGNO, 1977a, p. 72, 
pl. 2, fig. 14. 

Tetraditryma pseudoplena BAUMGARTNER 1980, p. 
297, pl. 1, fig. 9; pl. 7, figs. 1-11.- BAUMGARTNER 
1984, p. 788, pl. 9, figs. 12, 14.- BAUMGARTNER et al. 
1995, p. 558, pl. 3123. -YANG 1993, p. 35, pl. 5, figs. 7, 
23. 


Range and Occurrence: Middle Jurassic (upper 
Bajocian) to Upper Jurassic (lower Tithonian). 
Worldwide. Common in the studied fauna. 


Tetraditryma sp. aff. T. pseudoplena Baumgartner 
Plate 5, figure 5 


Tetraditryma pseudoplena Baumgartner-GORICAN 
1987, p. 187, pl. 1, fig. 10. 


Remarks: This form differs from T. pseudoplena 
Baumgartner by having a test with relatively 
shorter and thicker rays and the arrangement of 4 
rays are not along two perpendicular axes. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Budva Zone, Montenegro, 
Yugoslavia and Snowshoe Formation, east-central 
Oregon. Common in the studied fauna. 


Tetraditryma sp. cf. T. pseudoplena Baumgartner 
Plate 5, figure 8 


Tetraditryma pseudoplena Baumgartner-GORICAN 
1987, p. 187, pl. 1, fig. 10. 


Remarks: This form differs from 7. pseudoplena 
Baumgartner by lacking lateral spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Subfamily TRITRABINAE Baumgartner 1980 
Type genus: Tritrabs Baumgartner 1980 


Range and Occurrence: Lower Jurassic (lower 
Toarcian) to Lower Cretaceous (Hauterivian). 
Worldwide. 


Genus Tetratrabs Baumgartner 1980 
Type species: Tetratrabs gratiosa Baumgartner 
1980 


Range and Occurrence: Middle Jurassic 
(lower middle Aalenian) to Early Cretaceous 
(Hauterivian); worldwide. 


Tetratrabs sp. cf. T. izeensis Yeh 
Plate 5, figure 1 


Tetratrabs izeensis YEH 1987b, p. 31-32, pl. 21, figs. 
13-14; pl. 22, figs. 8, 15. 


Remarks: This form differs from 7. izeensis Yeh 
by having a test with densely arranged smaller 
pore frames in central area of cortical shell and 
with shorter rays with poorly developed external 
beams. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Tetratrabs sp. A 
Plate 5, figure 15 


Remarks: This form differs from Tetratrabs sp. cf. 
T. izeensis Yeh by having a test with larger pore 
frames in central area of cortical shell and with 
relatively slender rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Tritrabs Baumgartner 1980 
Type species: Paronaella (?) casmaliaensis 
Pessagno 1977a 
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Range and Occurrence: Lower Jurassic 
(Aalenian) to Lower Cretaceous (Hauterivian). 
Worldwide. 


Tritrabs suavis Hull 
Plate 3, figures 9-11, 14 


Tritrabs suavis HULL 1997, p. 50, pl. 19, figs. 10-11, 15, 
20. 


Remarks: This form differs from T. ewingi 
(Pessagno) by having a test with relatively shorter 
and thicker rays which terminated with hammer 
head-shaped tips; two lateral spines of ray tips are 
present when well preserved. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (upper lower to upper Tithonian) from 
Volcanopelagic strata overlying the Coast Range 
ophiolite, Stanley Mountain, California. Common 
in the studied fauna. 


Tritrabs sp. cf. T. worzeli (Pessagno) 
Plate 3, figures 6-8, 16 


Tritrabs worzeli (Pessagno)-BAUMGARTNER 1980, p. 
294, pl. 4, fig. 8. 


Remarks: This form differed from T. worzeli 
(Pessagno) by having a test with rays relatively 
shorter and thicker. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe formation, east- 
central Oregon. Common in the studied fauna. 


Tritrabs sp. A 

P late3, figure 2 

Remarks: It seems that this is a juvenile of 
Tritrabs worzeli (Pessagno). 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family LEUGEONIDAE Yang and Wang 1990; 
emend. Hull 1997 
Type genus: Leugeo Yang and Wang 1990 


Remarks: This family was originally defined by 
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Yang and Wang (1990) and was emended by 
Hull (1997) to define the detailed stucture of test, 
especially the illustrations for the frameworks 
of inner and outer layers of cortical shell. Two 
subfamilies, Leugeoninae and Heleninae, were 
also defined by Hull (1997) on the basis of the 
structure of cortical shells. Leugeo-type and 
Helena-type were named herein and illustrated 
in Text-figure 11 for the major characteristics 
of cortical shell frameworks of these two 
subfamilies. Two subtypes (subtype A and subtype 
B) of Leugeo-type have also been observed in the 
studied sample. 


The forms of this family are characterized by 
following criteria: (1) having a cortical shell 
in cubic to spherical shape and composed of 
double-layered pore frames of Leugeo-type or 
of Helena-type as mentioned above; (2) having 
a single-layered medullary shell with 6 triradiate 
primary beams along 3 axes of a cubic system 
and connecting to inner surface of cortical shell 
at 6 face-center of a cubic system; and (3) spines 
of cortical shell, when present, are secondary in 
nature and not associated with the primary beams 
of the medullary shell but developing from outer 
surface layer of cortical shell and forming by 
three adjacent bars of polygonal pore frames. 


Range and Occurrence: Middle Jurassic 
(Bajocian) to Upper Jurassic (Tithonian) so far as 
known. Worldwide. 


Subfamily HELENINAE Hull 1997 
Type genus: Helena Hull 1997 


Helena HULL 1997, p. 54. 
Tappanella HULL 1997, p. 54-55. 


Range and Occurrence: Same as for family. 


Helenid gen. indet. sp. A 
Plate 7 figures 19, 22 


Remarks: Only one specimen was found from 
the studied sample. This form is different from 
helenid gen. et sp. indet. Hull (1997, pl. 21, figs. 
4,5, 17) by having a spherical test with secondary 
spines at corners of a cubic system. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; 


Upper Jurassic (middle Oxfordian) from Stanley 
Mountain, California. Rare in the studied fauna. 


Subfamily LEUGEONINAE Hull 1997, emend. 
herein. 
Type genus: Leugeo Yang and Wang 1990 


Hexasphaera HULL 1997, p. 53. 
Leugeo YANG and WANG 1990, p. 203. 
Levileugeo YANG and WANG 1990, p. 203. 


Emended definition: Leugeonids with cortical 
shell of Leugeo-type frameworks and with or 
without spines. 


Remarks: Leugeonids are different from helenids 
by having a cortical shell composed of two 
discrete layers of pore frames, and these two 
layers connecting to each other with short bars at 
certain angle to the outer surface. Two subtypes 
of framework pattern have been observed from 
the cortical shells of leugeonids in the studied 
sample (see Text-figure 11). In this report, Leugeo 
and Levileugeo Yang and Wang (1990) are 
distinguished by their cortical shells of different 
subtypes of frameworks not by the presence 
or absence of spines as Hull (1997, pp. 52-53) 
defined. 


Range and Occurrence: Same as for family. 


Genus Levileugeo Yang and Wang 1990, emend. 
Hull 1997; emended herein. 

Type species: Levileugeo ordinarius Yang and 
Wang 1990 


Emended definition: Leugeonids with cortical 
shell composed of Leugeo-type, subtype A 
frameworks, with or without secondary spines; 
when present, the spines rather fragile or poorly 
developed. 


Remarks: This genus is defined on the basis of 
its pore frames structure rather than the presence 
or absence of secondary spines as Hull proposed. 
It is very often to see leugeonids with short 
rudimentary spines in the studied fauna. In this 
report spherical leugeonids with or without 
secondary spines are all included in this genus. 


Range and Occurrence: Same as for family. 


Single 
hexagone 


Multiple 
hexagone 


Three high-angle bars 
(barely visible from outer 
surface) radiating from one 
Description |point of inner pore frame and 
connecting to mid-point of 
3 sides of a trianglar pore 
frame. 
Leugeoninae Hull 
Hexasphaera Hull 


Leugeo-type: 
cortical shell with two discrete layers of pore frames 


Subtype A Subtype B 


Leugeoninae Hull 


Yeh : A Middle Jurassic radiolarian fauna 39 


Helena-type : 
cortical shell with two 
layers of pore frames fused 
together 


K 


exe 


eee 


Three low-angle bars (very 
close to outer surface) 
radiating from one point 
of inner pore frame and 
connecting to mid-point of 
3 sides of a trianglar pore 


Inner cortical layer 
(with small pores) and 
outer cortical layer (with 
large hexagonal rims) fused 
together. 

frame. 
Heleninae Hull 
Helena Hull 


Leugeo Y&W 


TEXT-FIGURE 11. Framework types of cortical shells of Family Leugeonidae (darkness of line 


Levileugeo Y&W Tappanella Hull 


indicates the relative distance between the inner pore frames and the outer surface, the pore frame with 


lighter lines are closer to the outer surface ). 


Levileugeo ordinarius Yang and Wang 
Plate 7, figures 4-5, 20 


Levileugeo ordinarius YANG and WANG 1990, p.203, 
pl. I, figs. 2, 14; pl. IL, fig. 1. 

Levileugeo sp. B.-PESSAGNO, BLOME and HULL 
1993, p.132, pl. 15, fig. 24. 

Levileugeo ordinarius Yang and Wang-HULL 1997, p. 
53, pl. 20, figs. 6, 7. 


Remarks: In this study, a specimen with a short 
triradiate spine and pore frames of outer layer 
of cortical shell under developing was observed. 
Therefore, with or without secondary spines is not 
considered as criterion for genus or species. Some 
forms assigned to Leugeo Yang and Wang (1990) 
by Hull (1997) were reassigned to Levileugeo 
Yang and Wang, such as Levileugeo parvispinata 
(Hull). 


Range and Occurrence: Middle Jurassic (upper 


Bajocian) to Upper Jurassic (lower Tithonian). 
Rutog County, Xizang, China; Snowshoe and 
Lonesome formations, east-central Oregon; 
volcanopelagic strata at Stanley Mtn., California. 
Rare in the studied fauna. 


Levileugeo sp. aff. L. ordinarius Yang and Wang 
Plate 7, figures 9-10, 17 


Levileugeo ordinarius YANG and WANG 1990, p.203, 
pl. I, figs. 2, 14; pl. IL, fig. 1. 


Remarks: This form differs from L. ordinarius 
Yang and Wang by having cortical shell with 
hexagone at pore frames in splitting state and also 
with a rudimentary spine. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 
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Genus LeugeoYang and Wang; emended herein. 
Type species: Praeconocaryomma (?) hexacubica 
Baumgartner 1984. 


Leugeo YANG and WANG 1990, p. 203. 
Leugeo Yang and Wang-HULL 1997, p. 52. 


Emended definition: Leugeonids with cortical 
shell composed of framework of Leugeo-type, 
subtype B (Text-figure 11), with or without 
secondary spines. When present, secondary 
spine(s) always present at corner position(s) of a 
cubic system and at diagonal positions of a square 
to each other when more than one secondary 
spines present. 


Remarks: According to original definition of 
Yang and Wang (1990), the leugeonids lacking 
secondary spines were assigned to Levileugeo. It 
was emended herein because the present author 
agreed with Baumgartner (1984, p. 780) that the 
secondary spines (not primary spines, because 
they are not associated with primary beams of 
medullary shell) may be present or absent in 
the same species. However, it seems that the 
maximum number of secondary spines is fixed for 
each species. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Jurassic (Tithonian) or 
higher. Worldwide. 


Leugeo hullae Yeh, n. sp. 
Plate 7, figures 1-3, 6-8, 11-16, 18 


Description: Cortical shell small to medium in 
size, sub-cubic form with rounded corners (see 
Text-figure 12 for geometry of test), with or 
without secondary spines; if present, secondary 
spines always at positions corresponding to 
corners of a cubic and at diagonal positions of a 
square face to each other; not more than 4 spines 
observed in the studied material (see Text-figure 
13 for disposition of spines). Cortical shell double 
layered, inner layer of adjoining, concave-inward 
hexagonal depressions, so called Leugeon-flower 
herein, (each flower composed of 6 pores around 
one pore); framework of outer layer of Leugeo- 
type, subtype B, with small irregular nodes 
raised at sides of central pore of each hexagone; 
surface of inner layer slightly concave inwards. 
Secondary spines moderately long and thick, 
three ridges developing from three junctions of 


polygonal pore frames of outer layer of cortical 
shell, then meeting together to form three wide 
grooves, and tapering distally with rounded end. 
Remarks: This form is characterized by having a 
sub-cubic small to medium size cortical shell, by 
having moderately thick and long tapering spines 
(when present) with rounded tip at diagonal 
positions of square faces, and by having low-relief 
nodes at center of each hexagone. 


TEXT-FIGURE 12. The geometry of test of 
Leugeo hullae, Yeh, n. sp. 


TEXT-FIGURE 13. Possible dispositions of 
secondary spines of Leugeo hullae, Yeh, n. sp. 
and 6 radial beams of medullary shell; black dots 
represent possible disposition of secondary spines 
when more than one spine present. 


Etymology: This species is named after Donna 
Meyerhoff Hull in honor of her contributions to 
the study of Jurassic Radiolaria. 


Measurements (um) : Holotype + 6 paratypes; DC 
= diameter of cortical shell; LS = length of spine. 


| | | DC | ts | 
Holotype 


Maximum 
Minimum 


Type Locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010375. 
Paratypes = NMNS010376. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Family PANTANELLIIDAE Pessagno 1977b, 
sensu Pessagno and MacLeod 1987 

Type genus: Pantanellium Pessagno 1977a; sensu 
Pessagno and Blome 1980 


Range and Occurrence: Upper Triassic (Karnian) 
to Lower Cretaceous (upper Aptian?; lower 
Albian). Worldwide. 


Subfamily PANTANELLIINAE Pessagno 
1977b, sensu Pessagno and Blome 1980 

Type genus: Pantanellium Pessagno 1977a; sensu 
Pessagno and Blome 1980 


Range and Occurrence: Same as for family. 


Genus Pachyoncus Pessagno and Blome 1980 
Type species: Pachyoncus tumidus Pessagno and 
Blome 1980 


Range and Occurrence: Middle Jurassic (upper 
middle Bajocian) to Middle Jurassic (Oxfordian); 
Klamath Mountains, northeastern California, 
Smith River subterrane; Snowshoe Formation, 
east-central Oregon; Mino terran, Japan. 


Pachyoncus crassus Pessagno and Blome 1980 
Plate 8, figures 10-11, 18, 27,31 


Pachyoncus crassus PESSAGNO and BLOME 1980, p. 
236, pl. 11, figs. 8, 21, 26. 


Remarks: The forms with bias polar spines are 
treated as imperfect specimens of same species in 
this study. 


Yeh : A Middle Jurassic radiolarian fauna 41 


Range and Occurrence: Middle Jurassic 
(upper Bajocian to Bathonian) from Snowshoe 
Formation, east-central Oregon. Abundant in the 
studied fauna. 


Pachyoncus floreus Yeh, n. sp. 
Plate 8, figures 12-14, 29, 32-33 


Descriptions: Cortical shell subspherical, medium 
in size, composed of moderately large pentagonal 
and hexagonal pore frames. Bars of pore frames 
of medium thickness along Y and two or more 
times thickness along Z (excluding thickness from 
ridge to top of secondary spine). Three to four 
pore frames visible along AA”; four to five pore 
frames visible along BB”. Polar spines triradiate 
throughout with three relatively narrow grooves 
alternate with three narrow ridges (width of 
grooves about the same as that of ridges), tapering 
gradually towards distal ends. 


Remarks: This form differs from Pachyoncus 
crassus Pessagno and Blome by having a slightly 
larger cortical shell that is composed of larger and 
thicker pore frames. 


Etymology: floreus (Latin, adj.)=flowery. 


Measurements (um) : Holotype + 6 paratypes. ls 
= length of shorter spine; LS= length of longer 
spine; AA°= dimension of cortical shell along 
polar spines; BB” = dimension of cortical shell 
perpendicular to AA’. 


po | AA' BB | LS | ls | 
| Mean | 81 | 103 | 122 | 99 | 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype, NMNS010377; 
paratypes, NMNS010378. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 
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Pachyoncus sp. aff. P. floreus Yeh, n. sp. 
Plate 8, figure 15 


Remarks: This form differs from Pachyoncus 
floreus Yeh, n. sp., by having a test with much 
shorter polar spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Pachyoncus sp. A 
Plate 8, figures 20-21, 28 


Remarks: This form is characterized by having 
a small cortical shell with moderately high 
triradiate secondary spines developed at pore 
frame vertices and also by having long polar 
spines which are triradiated with three wide 
grooves and three narrow ridges. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Genus Pantanellium Pessagno 1977a; sensu 
Pessagno and Blome 1980 

Type species: Pantanellium riedeli Pessagno 
1977a 


Range and Occurrence: Same as for family. 


Pantanaellium foveatum Mizutani and Kido 
Plate 8, figures 1-2 


Pantanellium sp. alpha MIZUTANI and KOIKE 1982, p. 
122, pl. 1, fig. 2. 

Pantanellium foveatum MIZUTANI and KIDO, 1983, pp. 
256-257, pl. 51, figs. 1a-d, 2a-c; pl. 52, figs. 1-3. 
Pantanellium foveatum Mizutani and Kido-PESSAGNO, 
BLOME and HULL 1993, p. 129, pl. 4, figs. 11, 19, 22. 


Remarks: The presence of this form in the studied 
fauna indicates that this species ranges down to 
Bathonian. 


Range: Middle Jurassic (Bathonian) to Upper 
Jurassic (middle Oxfordian). 


Occurrence: Mino Complex of Japan; Snowshoe 
Formation, east-central Oregon; Volcanopelagic 


strata above Josephine ophiolite, Klamath Mtns., 
Smith River subterrane, northweatern California. 
Rare in the studied fauna. 


Pantanellium inornatum Pessagno and Poission 
Plate 8, figure 3 


Pantanellium inornatum PESSAGNO and POISSON 
1981, p. 56, pl. 6, figs. 1-9. 

Pantanellium inornatum Pessagno and Poission- 
GORICAN et al. 2006, pp. 278-279, plate PAN19. 


Range: Lower Jurassic (upper Sinemurian) to 
Middle Jurassic (Bathonian). 


Occurrence: Giimiislii Allochthon, Turkey; Ghost 
Creek and Fannian formations, Queen Charlotte 
Islands; Snowshoe Formation, east-central 
Oregon; Sierra Chacaicó Formation, Argentina; 
Dürrnberg Formation, Austria; Haliw (Aqil) and 
Musallah formations, Oman; Denggen area, Tibet; 
Liminangcong Chert, Philippine; and Japan. Rare 
in the studied fauna. 


Pantanellium pinguisfloreus Yeh, n. sp. 
Plate 8, figures 23-24, 34 


Descriptions: Cortical shell ellipsoidal, small in 
size, composed of moderately large pentagonal 
and hexagonal pore frames. Bars of pore frames 
thick along Y and 3 or more times in thickness 
along Z. Four pores visible along AA”; Four to 5 
pores visible along BB”. Polar spines triradiate 
throughout with three grooves alternate with three 
ridges; short one about half in lenghth of long 
one, tapering rapidly, with narrow ridges and wide 
grooves (about twice in width at proximal end). 
Ridges and grooves of long polar spine about 
same in width. 


Remarks: This form is characterized by having 
a test with relatively short polar spines and with 
relatively large cortical shell that is composed of 
extremely thick polygonal pore frames. 


Etymology: pinguisfloreus = pinguis (Latin, adj.= 
fat ) + floreus (Latin, adj.= flowery). 


Measurements (um) : Holotype + 3 paratypes. ls 
= length of shorter spine; LS= length of longer 
spine; AA’= dimension of cortical shell along 
polar spines; BB’ = dimension of cortical shell 
perpendicular to AA’. 


| | AA | BB | LS | Is | 


| Maximum | 98 | 115 | 90 | 5o | 


| Minimum | 90 | 108 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype, NMNS010379 ; 
paratypes, NMNS010380. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Pantanellium ultrasincerum Pessagno and 
Blome 
Plate 8, figures 4-5 


Pantanellium ultrasincerum PESSAGNO and BLOME 
1980, p. 247, pl. 11, figs. 9, 14, 17, 19, 22, 25. 


Range and Occurrence: Middle Jurassic 
(Bathonian to lower Callovian) so far as known. 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Pantanellium sp. A 
Plate 8, figures 16-17 


Remarks: This form is characterized by having 
a subrectangular-shaped cortical shell that is 
composed of thick polygonal pore frames and 
by having polar spines with three wide grooves 
alternating with three narrow ridges. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Pantanellium sp. B 
Plate 8, figures 19, 26 


Remarks: This form is characterized by having 
a test with small cortical shell and long polar 
spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
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Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Pantanellium sp. C 
Plate 8, figure 22 


Remarks: This form differs from Pachyoncus 
sp. A by having pore frames with bars thinner in 
z-direction. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. rare in the 
studied fauna. 


Genus Trillus Pessagno and Blome 1980 
Type species: Trillus sidersi Pessagno and Blome 
1980 


Range and Occurrence: Lower Jurassic (lower 
Pliensbachian) to Middle Jurassic (Bathonian). 
Worldwide. 


Trillus sp. cf. T. elkhornensis Pessagno and 
Blome 1980 
Plate 8, figures 8-9, 25, 30 


Trillus elkhornensis PESSAGNO and BLOME 1980, p. 
249, pl. 6, figs. 11-12, 16, 20, 25; pl. 9, fig. 11. 

Trillus elkhornensis Pessagno and Blome-GORICAN et 
al. 2006, p. 386, pl. TRLOI. 


Remarks: This form differs from 7. elkhornensis 
Pessagno and Blome by having a smaller test with 
shorten polar spines. 


Range and Occurrence: Lower Jurassic (upper 
Pliensbachian) to Middle Jurassic (Bathonian). 
Worldwide. Common in the studied fauna. 


Genus Zartus Pessagno and Blome 1980 
Type species: Zartus jonesi Pessagno and Blome 
1980 


Range and Occurrence: Lower Jurassic (lower 
Pliensbachian) to Middle Jurassic (Bathonian). 
Queen Charlotte Islands, British Columbia; east- 
central Oregon; Japan and Slovenia. 


Zartus thayeri Pessagno and Blome 1980 
Plate 8, figures 6-7 
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Zartus thayeri PESSAGNO and BLOME 1980, p. 254- 
256, pl. 8, figs. 3-6, 13, 19-21. 


Range and Occurrence: Middle Jurassic (lower 
Bajocian to Bathonian). Snowshoe Formation, 
east-central Oregon. Rare in the studied fauna. 


Family PARVIVACCIDAE Pessagno and Yang 
1989 
Type genus: Parvivacca Pessagno and Yang 1989 


Remarks: This family has been reassigned to a 
subfamily under family Pantanellidae Pessagno 
by Dumitrica (1995, p. 22) for the reason that 
the cortical shell with or without another layer of 
pore frames attached to top and bottom surfaces 
of cortical shell (so called “pallium” in Hull 
1997) is not the criteron of family level. The 
present author agree with Dumitrica's point of 
view but still follow Pessagno and Yang to assign 
parvivaccids to an independent family, because 
Parvivaccidae and Pantanellidae are different in 
their connecting structures between medullary 
shell and cortical shell. Pantanellids have both 
primary beams (which are thicker and growing 
continuously out to form the primary spines of 
cortical shell) and secondary beams (which are 
thinner than primary beams) to connect with their 
cortical shells, whereas the parvivaccids have 
only one type of beams (equals to the secondary 
beams of pantanaellids) to connect medullary 
shells with cortical shells (see pl. 8, figs. 3, 17). 
(see Pessagno and Blome 1980, p. 230). 


Range and Occurrence: Middle Jurassic (Aale- 
nian) to Upper Jurassic (upper Tithonian) or 
younger. 


Genus Lanubus Pessagno and Yang 1989 
Type species: Lanubus holdworthi Pessagno and 
Yang 1989 


Range and Occurrence: Middle Jurassic (Aale- 
nian) to Upper Jurassic (upper Tithonian). 


Lanubus sp. cf. L. holdsworthi Pessagno and 
Yang 
Plate 9, figure 4 


Lanubus holdsworthi PESSAGNO and YANG 1989, p. 
243, pl. 4, figs. 15, 25. 


Remarks: This form differs from Lanubus 


holdsworthi Pessagno and Yang by having a 
relatively smaller cortical shell with more widely 
separated spinal bases and longer spines. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Lanubus (?) sp. A 
Plate 9, figures 5, 12 


Lanubus sp. B PESSAGNO and YANG 1989, p. 243-244, 
pl. 7, figs. 1, 6. 


Remarks: This form is characterized by having a 
test with relatively small cortical shell and long 
spines. It is questionably assigned to Lanubus 
Pessagno and Yang because the pore frames of 
its cortical shell is not so thick as those of other 
species known from the previous reports (i.e., 
Pessagno and Yang, 1989; Yang, 1993; Pessagno 
et al. 1993). It is very possible that it was a 
Pavivacca form with outer layer of cortical shell 
broken off. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon; Upper Jurassic 
(middle Oxfordian to lower Kimmeridgian) from 
Volcanopelagic strata above Josphine ophiolite 
and Smith River subterrane, north western 
California. Common in the studied fauna. 


Lanubus sp. B 
Plate 9, figure 7 


Lanubus sp. F PESSAGNO and YANG 1989, p. 244, pl. 
4, figs. 6, 14. 


Range and Occurrence: Middle Jurassic (lower 
Bajocian ) from Warm Springs Member and 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Parvivacca Pessagno and Yang 1989; 
emend. Hull 1997 

Type species: Parvivacca blomei Pessagno and 
Yang 1989 


Range and Occurrence: Middle Jurassic 


(Bathonian) to Upper Jurassic (upper Tithonian). 
Tethyan Realm. 


Parvivacca sp. cf. P. blomei Pessagno and Yang 
Plate 9, figure 3, 6, 17 


Parvivacca blomei PESSAGNO and YANG 1989, p. 244, 
pl. 10, figs. 13-14, 16, 18, 28. 


Remarks: This form differs from Parvivacca 
blomei Pessagno and Yang by having a test with 
a larger angle between two spines. The studied 
specimens show that medullary shell connected 
to cortical shell only by radial beams; primary 
beams connected to primary spines are not 
present. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Parvivacca sp. A 
Plate 9, figures 1-2 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Family PRAECONOCARYOMMIDAE 
Pessagno 1976; emend. herein. 


Type genus: Praeconocaryomma Pessagno 1976 


Emended definition: Test consisting of latticed, 
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spherical cortical shell and two to three latticed, 
spherical medullary shells. Cortical shell double- 
or single-layered; outer surface of cortical shells 
with numerous well-fined, equally spaced, 
geometrically arranged cone-like turbercles 
(termed mammae in original definition of 
Pessagno 1976), or without well-defined mammae 
but irregularly arranged pore frame nodes or bars. 
First medullary shell similar overall in shape to 
cortical shell or inner layer of cortical shell and 
connected to cortical shell by a few or numerous 
radial beams. Number of primary radial beams 
equal to or less than number of mammae. 


Remarks: Praeconocaryommidae remains a 
one-genus family since 1976 it was defined by 
Pessagno. Some forms (e.g., Praeconocaryomm 
sp. A Blome 1984) assigned to genus 
Praeconocaryomm in the previous reports have 
revealed difference in their tests construction, 
including the number of medullary shells, 
the relationship between primary beams and 
framework of cortical shell, etc. In this report 
the original definition was revised to include 
Mesozoic Praeconocaryomm-like forms in 
this family. In the mean time a new genus 
Neoconocaryomma was defined for the forms 
with only two medullary shells. The major criteria 
for distinguishing Neoconocaryomma, n. gen. 
from Praeconocaryomma Pessagno are listed in 
Text-figure 14. 


Range and Occurrence: Lower Jurassic (upper 
Pliensbachian) to Upper Cretaceous (middle 
Campanian). Worldwide. 


PRAECONOCARYOMMIDAE Praeconocaryomma Pessagno 


1.Pore frames double layered. 

2. Outer layer without well 
defined mammae. 

3. Framework of outer layer: 
irregular in arrangement 


Cortical Shell 


1. No. of medullary shells = 2 

2. No. of primary beams « no. of 
nodes of outer cortical layer. 

3. Framework of 1* medullary 
shell: similar to inner layer of 


Medullary Shells 


cortical shell. 


1. Pore frames single or double 
layered. 

2. Outer layer with well defined 
mammae. 

3. Framework of outer layer: 
regular in arrangement. 


1. No. of medullary shells = 3 

2. No. of primary beams = no. of 
mammae. 

3. Framework of 1“ medullary 
shell: similar to cortical shell. 


TEXT-FIGURE 14. Criteria for subdivision of Family Praeconocaryommidae Pessagno 1976, emend. 


herein. 
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Genus Neoconocaryomma Yeh, n. gen. 
Type species: Neoconocaryomma acusspina Yeh, 
n. Sp. 


Description: 'Test consisting of latticed spherical 
cortical shell and two latticed subspherical 
medullary shells. Cortical shell double layered; 
inner layer composed of more or less equal size 
of polygonal pore frames with pentagonal and 
hexagonal in predominant; outer layer without 
well defined mammae but numerous equally 
spaced, cone-like turbercles, pore frame nodes or 
raised bars. Medullary shells with a few equally 
spaced radial beams. First medullary shell with 
pore frame similar overall in shape and geometry 
to those of inner layer of cortical shell and 
connected to cortical shell by a few (possibly 
10-12) radial beams. 


Remarks: Neoconocaryomma Yeh, n. gen., differs 
from Praeconocaryomma Pessagno (1976) by 
having a spherical cortical shell without well- 
defined mammae, by having two medullary shells 
rather than three, and also by having medullary 
shells with less number of radial beams to connect 
each other or cortical shell. 


Range and Occurrence: Middle Jurassic 
(Bathonian to middle Callovian) so far as known. 
Shelikof Formation, southern Alaska; Snowshoe 
Formation, east-central Oregon. 


Neoconocaryomma acusspina Yeh, n. sp. 
Plate 10, figures 10-11, 15-16, 21-24 


Description: Test as with genus, spherical in 
shape, medium in size. Inner layer of cortical 
shell consisting of equal sized pentagonal or 
hexagonal pore frames, outer layer of cortical 
shell with raised pore frame bars connecting 
small nodes and forming evenly placed low- 
relief cones above inner cortical layer. First and 
2" medullary shells similar in overall shape and 
pore frame structure to inner layer of cortical 
shell, each medullary shell with a few (possibly 
10-12 ) triradiate radial beams connecting to each 
other or to inner surface of cortical shell. When 
present, primary spines of cortical shell always 
aligned with primary beams of 1* medullary shell. 
Primary spines extremely slender, triradiate with 
three very narrow ridges alternating with three 
grooves. Length of primary spine about two thirds 
of diameter of test. Diameter of 1st medullary 
shell about one third of diameter of cortical shell. 


Remarks: Neoconocaryomma acusspina Yeh, n. 
Sp., is characterized by having a test with outer 
cortical shell composed of nodosed irregular 
polygonal pore frames built on inner layer of 
cortical shell and also by having two medullary 
shells. 


Measurements (um): Holotype = 4 paratypes. DC 
= diameter of cortical shell; DM = diameter of 
second medullary shell; LS = length of primary 
spine. 


Holotype 


Maximum 
Minimum 


Etymology: 'This specis is named for having a test 
with needle-like spines (accus-spina = needle = 
spine). 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010381. 
Paratypes = NMNS010382. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Neoconocaryomma tripalmaspina Yeh, n. sp. 
Plate 10, figures 13-14, 19 


Description: Test medium in size; cortical shell 
spherical, outer layer of cortical shell composed 
of irregular polygonal pore frames; some larger 
pore frames with low relief nodes and raised bars. 
Well-preserved specimens with about 10 primary 
spines. Primary spines long and moderately thick, 
triradiate with three narrow ridges alternating 
with three wide grooves. Length of primary spine 
about 3 fifths of diameter of test. Size and other 
characteristics of 1° medullary shell not been 
observed. 


Remarks: This form differs from N. acusspina, 
Yeh, n. sp., by having a test with outer layer of 
cortical shell composed of polygonal pore frames 
with raised bars rather than nodes, and also by 


having triradiate primary spines with three blade- 
like ridges. 


Measurements (um): Holotype = 3 paratypes. DC 
= diameter of cortical shell; DM = diameter of 
second medullary shell; LS = length of primary 
spine. 


Holotype 
Mean 


| Minimum | 531 | = | 


Etymology: This specis is named for having a test 


with triradiate spines (tri-palma-spina = three = 
blade = spine). 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010383. 
Paratypes = NMNS010384. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Neoconocaryomma sp. cf. N. tripalmaspina Yeh, 
n. sp. 
Plate 10, figures 12, 25 


Remarks: This form differs from N. tripalmaspina 
Yeh, n. sp., by having a cortical shell with outer 
layer of pore frames with more prominent raised 
bars and nodes, and the geometry of pore frames 
around the nodes is more comparable to those 
of Praeconocaryomma yakounensis Carter. It is 
possible that this form is an evolutionary linkage 
between Neoconocaryomma Yeh, n. gen. and 
Praeconocaryomma Pessagno 1976. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Genus Praeconocaryomma Pessagno 1976 
Type species: Praeconocaryomma universa 
Pessagno 1976 


Conocaryomma Lipman-EMPSON-MORIN 1981 (part) 
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Range and Occurrence: same as for family. 


Praeconocaryomma yakounensis Carter 
Plate 10, figures 17-18, 26 


Praeconocaryomma? yakounensis CARTER 2006. p. 
330, pl. PRYOG. (In: Goriéan et al. 2006). 


Remarks: 'This form is characterized by having a 
test with cortical shell composed of geometrically 
arranged framework with well-defined mammae 
and by having last medullary shell with numerous 
primary beams, each beam aligned with the 
mammae of cortical shell, and the number 
of primary beams is equal to the number of 
mammae. 


Range and Occurrence: Lower Jurassic (upper 
Sinemurian) from Sandiland Formation, Queen 
Charlotte Islands, British Columbia; Middle 
Jurassic (Bathonian) from South Fork Member 
of Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Family STAUROLONCHIIDAE Haeckel 1881; 
emend. Pessagno 1977a 

Type genus: Staurolonche Haeckel 1881, emend. 
Pessagno 1977a. 


Range and Occurrence: Jurassic to Lower 
Cretaceous. Worldwide. 


Genus Emiluvia Foreman 1973; emend. Pessagno 
1977a 
Type species: Emiluvia chica Foreman 1973. 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Lower Cretaceous (earliest Hauterivian). 
Worldwide. 


Emiluvia goricanae Yeh, n. sp. 
Plate 11, figures 10-11, 15, 18 


Description: Test medium in size, square with 
slightly concave sides and 4 primary spines. 
Surface of test covered with low relief, irregular 
shaped nodes. Nodes not linearly arranged; each 
node having 3-5 radial bars to connect with 
another nodes and forming irregular unequal sized 
pore frames. Larger pores further divided into 
small pores by three or more thinner bars. Primary 
spines moderately thick, triradiate throughout 
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with three ridges alternating with three grooves, 
width of ridge about equal to that of groove. 
Length of spines slightly different, mature form 
with longest primary spine longer than width of 
test along axies of spines. 


Remarks: This form is characterized by having a 
medium sized cortical test with 4 medium length 
triradiate spines and also by having a cortical 
shell composed of irregular polygonal pore 
frames and with poorly developed, irregular nodes 
which are not linearly arranged. 


Measurements (um): Holotype = 3 paratypes. WC 
= width of cortical shell along axies of primary 
spines; LS = maximum length of primary spine. 


(ooo | wc | LIS | 
Holotype 


Mean 119 
Maximum 127 


Etymology: This specis is named after Dr. Spela 


Goričan (Paleontoloski institute Ivana Rakovca, 
Slovenia) in honor of her contribution to the study 
of Mesozoic Radiolaria. 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS10385. 
Paratypes = NMNS10386. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Emiluvia kozuri Yeh, n. sp. 
Plate 11, figures 8-9, 12-13, 16-17, 20 


Description: Test box-like, with 4 long, massive 
triradiate primary spines at 4 corners. Primary 
spines tapering distally. Top and bottom surfaces 
of cortical shell square in outline, both covered 
with evenly placed medium sized nodes and two 
layers of irregular polygonal pore frames; outer 
layer composed of larger pores with thicker frame 
bars between every two adjacent nodes; inner 
layer composed of small pores beneath larger 
pores. Nodes medium in size, with rounded tops; 
more or less located in lines parallel to axis of 


primary spines; each node connecting down into 
1" medullary shell by a secondary radial beam, 
and connecting with other nodes or cortical shell 
at various directions with two or more bars. 


Remarks: This form differs from Emiluvia 
goricanae, n. sp. by having a box-like test with 
square top and bottom surfaces, by having larger 
and rounded nodes on top and bottom surfaces of 
cortical shell, and also by having four long and 
thick primary spines. 


Measurements (um): Holotype = 3 paratypes. WC 
— width of cortical shell along axies of primary 
spines; LS 2 maximum length of primary spine. 


| | wc | rs | 
Holotype 


Maximum 
Minimum 


Etymology: This specis is named after Prof. Heinz 
W. Kozur in honor of his contribution to the study 
of Mesozoic Radiolaria. 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS10387. 
Paratypes = NMNS10388. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Emiluvia oregonensis Yeh, n. sp. 
Plate 10, figures 1-5, 20 


Description: Test relatively small, cortical shell 
square in outline, with slightly concave sides 
and 4 primary spines along two axes normal to 
each other. Top and bottom surfaces of cortical 
shell slightly convex outward and covered with 
5 rows of large, equal sized tetragonal pores 
along each axis. Number of complete tetragonal 
pores (non-tetragonal pore excluded) usually 
13 at each surface of mature forms. Each 
tetragonal pore outlined with 4 bars and 4 nodes 
at vertices. Nodes large and rounded, linearly 
arranged; each node also connecting down to 1st 
medullary shell by one secondary radial beam. 


Primary spines medium in thickness and in width, 
triradiate throughout with three moderately ridges 
alternating with three deep grooves, width of 
ridge about equal to that of groove. Length of 
each spine slightly different, maximum length of 
primary spine slightly longer than width of test 
along axies of spines. 


Remarks: This form is characterized by having a 
small sized cortical shell with linearly arranged 
nodes on top and bottom surfaces, and also by 
having large tetragonal pore frames with bars 
developed only at directions parallel to two axes 
of primary spines. This species differs from 
Emiluvia ordinaria OZvoldová (1984) by having a 
cortical shell with 5 rather than 6 tetragonal pores 
along two axes of primary spines, respectively, 
and also by having more pores between two mid- 
points at the opposite concave sides. 


Measurements (um): Holotype = 4 paratypes. WC 
— width of cortical shell along axies of primary 
spines; LS = length of primary spine. 


es === 
Holotype 127 


100 127 


Etymology: This specis is named for the state of 
Oregon where the type specimens were collected. 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS10389. 
Paratypes = NMNS10390. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Emiluvia sp. aff. E. oregonensis Yeh, n. sp. 
Plate 10, figures 8-9; plate 11, figures 6-7, 19 


Remarks: This form is slightly different from E. 
oregonensis Yeh, n. sp., by having a slightly larger 


cortical shell with shorter primary spines. 


Range and Occurrence: Middle Jurassic (Bath- 
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onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Emiluvia sp. cf. E. oregonensis Yeh, n. sp. 
Plate 10, figures 6-7 


Remarks: This form is slightly different from E. 
oregonensis Yeh, n. sp., by having a larger cortical 
shell with shorter primary spines which are 
circular in cross-section at distal half portion. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Emiluvia pessagnoi Foreman s.l. 
Plate 13, figures 13, 17 


Emiluvia pessagnoi FOREMAN 1973b, p. 262, pl. 8, fig. 
6.- FOREMAN 1975, p. 612.- PESSAGNO 1977a, p. 76, 
pl. 5, fig. 8.- BAUMGARTNER 1984, p. 762, pl.3, fig. 
3-JUD 1994, p. 77, pl. 10, figs. 1-2.-BAUMGARTNER 
et al. 1995, p. 206, pl. 3066. 


Remarks: This species is rare in the studied 
sample It differs from other Emiluvia spp. In this 
report by having a cortical shell with rectangular, 
flat top and bottom surfaces which composed of 
densely nodosed triangular and tetragonal pore 
frames. 


Range and Occurrence: Middle Jurassic (upper 
Bajocian) to Lower Cretaceous (Valanginian). 
Worldwide. Rare in the studied fauna. 


Emiluvia sp. A 
Plate 11, figures 1-2 


Remarks: This form is characterized by having 
a box-like cortical shell with ring of large nodes 
present at top and bottom surfaces, also by having 
4 tapering primary spines mostly with circular 
cross-section. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Emiluvia sp. B 
Plate 11, figures 3, 14 
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Remarks: This form differs from Emiluvia sp. 
A by having a test with top and bottom surfaces 
convex outward rather than flat, and with large 
nodes all over the surfaces. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Rare in the 
studied fauna. 


Emiluvia sp. C 
Plate 11, figures 4-5 


Remarks: This form differs from Emiluvia sp. 
B by having a test with top and bottom surfaces 
composed of denser pore frames, and by having 
shorter and thinner primary spines. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Rare in the 
studied fauna. 


Family XIOHOSTYLIDAE Haeckel 1881 
(nomen correctum); emend. Pessagno and Yang 
1989 

Type genus: Xiphostylus Haeckel 1881; emend. 
Pessagno and Yang 1989 


Xiphostylidae Haeckel -PESSAGNO et al., 1989, pp. 
202-203. 


Range and Occurrence: Triassic to Cretaceous. 
Worldwide. 


Genus Tripocyclia Haeckel 1881; emend. 
Pessagno and Yang 1989 


Type species: Tripocyclia trigona Riist (Subse- 
quent designation by Campbell, 1954, p. D54) 


Tripocyclia Haeckel- PESSAGNO et al., 1989, 
pp.212-213. 


Range and Occurrence: Lower Jurassic (lower 
Toarcian) to Lower Cretaceous. Worldwide. 


Tripocyclia southforkensis Pessagno and Yang 
1989 
Plate 9, figures 8, 13, 18 


Tripocyclia southforkensis PESSAGNO et al., 1989, 


pp.224-226, pl. 5, figs. 1-3, 16, 21. 

Range and Occurrence: Middle Jurassic (Bath- 
onian) from South Fork Member of Snowshoe 
Formation, east-central Oregon. Rare in the 
studied fauna. 


Genus Xiphostylus Haeckel 1881; emend. 
Pessagno and Yang 1989 
Type species: Xiphostylus attenuatus Riist 1885 
(nomen correctum)(Subsequent designation by 
Campbell, 1954, p. D82) 


Not Xiphosphaera Haeckel 1881, p. 450. Type spe- 
cies: Xiphosphaera gaea Haeckel 1887(Subsequent 
designation by Frizzell and Middour, 1954, p. 13). 


Range and Occurrence: Lower Jurassic to Upper 
Jurassic (middle Oxfordian); Western North 
American Mesozoic tectonic terranes and Japan. 


Xiphostylus sp. A 
Plate 1, figures 7, 16 


Xiphostylus sp. B PESSAGNO et al., 1989, p. 240, pl. 4, 
figs. 4, 26. 


Remarks: Only few broken specimen found in the 
studied material. 


Range and Occurrence: Middle Jurassic (lower 
upper Bajocian) from Schoolhouse Member 
and (Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Superfamily SPONGODISCACEA Haeckel 1881; 
emend. Pessagno 1971, 1973 

Subsuperfamily PSEUDOAULOPHACILAE 
Riedel 1967; emend. Pessagno 1971 


Family ORBICULIFORMIDAE Pessagno 1973, 
emend. herein. 
Type genus: Orbiculiforma Pessagno 1973 


Emended definition: 'Test disc-shaped, circular 
to polygonal in outline, consisting of rim-shaped 
spongy cortical shell at outer area and medullary 
shell(s) at central portion where often markedly 
depressed. Medullary shells multi-layered, 
spirally or concentrically in arrangement. Last 
medullary shell attached to inner wall of cortical 
shell with continuous pore frame bars or radial 
beams. Cortical shell circular, subcircular, or 
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Criteria 


portion. 


shell. 


Multi-layered, spirally 
or concentrically in 
arrangement. 


Medullary shells 


bars or radial beams. 


polygonal in outline. 


Cortical shell centrally. 


Disc-shaped with two portions: 


1. Medullary shells at central 


Circular, subcircular, or 


Examples 


2. Rim-shaped spongy cortical 


Last medullary shell attached 
to inner wall of cortical shell 
with continuous pore frame 


Top and bottom surfaces of 
cortical shell flat or depressed 


Peripheral spines | present or absent 


TEXT-FIGURE 15. Criteria for Family Orbiculiformidae Pessagno 1973, emend. herein. 


polygonal in outline; top and lower surfaces of 
cortical shell flat or rounded. Peripheral spines 
present or absent. 


Remarks: Instead of Pessagno's original definition 
(Pessagno, 1973), forms of this family are 
described herein as many other spumellarians by 
dividing into two major portions (see pl. 12, figs. 
2,5, 11), including the outer portion of a rim- 
shaped cortical shell and the central depressed 
portion with medullary shell(s) (Text-figure 15). 
In addition to that, auxiliary structures (i. e., radial 
beams, peripheral spines, etc.) are also important 
criteria at species level. 


Range and Occurrence: Triassic to Cretaceous. 
Worldwide. 


Genus Orbiculiforma Pessagno 1973, emend. 
herein. 


Type species: Orbiculiforma quadrata Pessagno 
1973 


Emended definition: Cortical shell thick, rim- 
shaped, circular to polygonal in outline, with 
or without peripheral spines. Medullary shells 
consisting of three or more spiral whorls of 
polygonal pore frames which developping from a 
small dome or knob at center, attaching to cortical 
shell with short pore frame bars (pl. 12, figs. 
21-22) or primary radial beams. Peripheral spines 
present or absent. 


Remarks: In Goričan et al. (2006), Orbiculiforma 
Pessagno is only restricted to the sub-quadratic 
forms with four main spines; whereas forms 
circular in outline and with 6-12 spines were 
referred to genus Orbiculiformella Kozur and 
Mostler. In this study, Orbiculiforma Pessagno 
was redefined on the basis of test structure of type 
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species, many other species of Orbiculiforma 
Pessagno and Orbiculiformella described in the 
previous reports (i.e., Pessagno, 1973; Kozur and 
Mostler, 1978; Yeh 1987b; Whalen and Carter, 
2002; Goriéan et al., 2006, etc.), as well as the 
specimens of this study. The differences in test 
outline and the number of peripheral spines are 
treated as criteria of species level in this study. 


Forms of Orbiculiforma Pessagno are different 
from other orbiculiformids by having a test with 
a rim-shaped cortical shell that is composed of 
thick spongy irregular polygonal pore frames, and 
by having markedly depression area at test center 
with spirally arranged multi-layered medullary 
shells (i.e., pl. 12, figs. 25-27) developing from a 
central dome or knob (i.e., pl. 12, figs. 2, 17). 


Range and Occurrence: Triassic to Cretaceous; 
Worldwide. 


Orbiculiforma densaora Yeh, n. sp. 
Plate 12, figures 20, 24, 27 


Descriptions: Test medium to large in size, 
cortical shell subcircular in outline. Central 
cavity shallow to medium in depth, about half 
of diameter of test, with 3 or more spiral whorls 
of medullary shells. Surface of medullary shells 
composed of tetragonal and other polygonal 
(mostlyly trigonal) pore frames. Cortical shell 
thick, rim-shaped with rounded upper and lower 
surfaces, composed of smaller irregular polygonal 
pore frames. When present, peripheral spines 
short, thin and not constant in number. Outermost 
whorl of medullary shell directly connecting to 
inner wall of cortical shell by numerous short 
bars. Medullary shell hemispherical in shape, 
last whorl mostly underneath cortical shell. Edge 
of outer surface of cortical shell rounded with 
continuous pore frames when well preserved. 


Remarks: Orbiculiforma densaora, n. sp., differs 
from O. librataspira, n. sp., by having a relatively 
thicker with rounded top and lower surfaces, by 
having central cavity with larger tetragonal pore 
frames, and by having a thick cortical shell with 
rounded peripheral wall. 


Etymology: densaora = densus (= thick)+ ora 
(Latin, noun = rim). 


Measurements (um): Holotype + 4 paratypes. 
WC = width of cortical shell; DC = diameter of 
cortical shell. 


po | wc | DC | 
Holotype 


| Minimum | 60 | 200 | 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010391; 
paratypes = NMNS010392, National Museum of 
Natural Science, Taiwan, R.O.C. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Orbiculiforma hexagonaora Yeh, n. sp. 
Plate12, figures 5, 10, 15-16 


Descriptions: Test moderately large, cortical shell 
hexagonal in outline. Central cavity relatively 
shallow and small, about one third of diameter of 
test, with 3 or more spiral whorls of medullary 
shells. Cortical shell thick, rim-shaped with 
rounded upper and lower surfaces, composed 
of small irregular polygonal pore frames, with 
6 short triradiate peripheral spines when well 
preserved. Outermost whorl of medullary shell 
directly connecting to inner wall of cortical 
shell by numerous short bars. Medullary shell 
hemispherical in shape, last whorl mostly 
underneath cortical shell. Edge of outer surface of 
cortical shell rugged with open pore frames and 
indented at medial belt (pl. 12, fig. 16). 


Remarks: Orbiculiforma hexagonaora, n. sp., 
differs from O. librataspira, n. sp., by having 
a test that is hexagonal in outline rather than 
subcircular, by having 6 short triradiate peripheral 
spines, and by having a cortical shell with wider 
rim and with upper and lower surfaces rounded. 


Etymology: hexagonaora = hexagon (six-side 
shape)+ ora (Latin, noun = rim). 


Measurements (um): Holotype +4 paratypes. 


WC = width of cortical shell; DC = diameter of 
cortical shell. 


— ile We j| o 
Holotype 
182 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010393. 
Paratypes = NMNS010394. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Orbiculiforma librataspira Yeh, n. sp. 
Plate 12, figures 1-2, 6-7, 11, 17-18, 21-22, 25 


Not Orbiculiformella callosa (Yeh) - GORICAN et al. 
2006, pp.260-261. 


Descriptions: Test flat, sub-circular in outline, 
medium in size, lacking peripheral spines. Central 
cavity shallow and relatively small, about one 
third of test diameter. Medullary shells with 3 or 
4 spiral whorls of concentric layers, developing 
from a low relief central knob and merging to 
inner wall of cortical shell. Cortical shell rim- 
shaped, moderately wide and thick with flat top 
and lower surfaces, consisting of spongy irregular 
polygonal pore frames. Pore frames of cortical 
shells slightly larger than those of medullary 
shells. Cortical shell with spongy rugged wall that 
indented between top and bottom surfaces. 


Remarks: Orbiculiforma librataspira Yeh, n. sp. 
differs from O. callosa Yeh (1987) by having a 
relatively smaller test with a shallower central 
cavity, by having a thinner cortical rim with less 
smooth wall, and by lacking peripheral spines. 
Many smaller size specimens have also found in 
the present study sample, they are characterized 
by having a double flat disk-shaped test with 
median belt of marginal wall highly indented, 
central cavity relatively small and pore frames 
of test much denser (pl. 12, figs. 3, 8, 13-14). 
They may be juveniles of O. librataspira Yeh, 
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n. sp., because the larger the size, the higher the 
similarity. 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Middle Jurassic (Bathonian) Snowshoe 
Formation (Warm Springs and South Fork 
members), east-central Oregon . 


Etymology: libratus (Latin, adj. = horizontal); 
spira (Latin, noun, f. = anything coiled) 


Measurements (um): Holotype +6 paratypes. 
WC = width of cortical shell; DC = diameter of 
cortical shell. 


ii E 
Holotype 


Mean 


55 186 
T2 220 


Maximum 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010395. 
Paratypes = NMNS010396. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Orbiculiforma sentarota Yeh, n. sp. 
Plate 12, figures 4, 9, 12 


Descriptions: Test circular in outline, small to 
medium in size, with many peripheral spines. 
Peripheral spines disposed equally, triradiate, 
short and relatively thick; number of peripheral 
spines varies from 5 to 10 or more, increasing 
with size of test growing. Central cavity relatively 
shallow, with 3 spiral whorls of medullary shells 
developing from a latticed central microsphere 
and forming a prominent dome at center of 
test. Cortical shell rim shaped and composed 
of continuous layers of medium size polygonal 
pore frames which slightly larger than those of 
medullary shells. Margin of cortical rim rounded 
with closed polygonal pore frames. 


Remarks: Orbiculiforma sentarota Yeh, n. sp. 
differs from O. librataspira Yeh, n. sp., by having 
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a relatively small test which is circular in outline 
rather than subcircular, by consisting of larger 
polygonal pore frames throughout the test, by 
having a cortical rim with rounded surface and 
margin, as well as with equally disposed triradiate 
short peripheral spines. 


Etymology: sentarota = senta (Latin, adj. thorny) 
+ rota (Latin, noun = wheel). 


Measurements (um): Holotype +3 paratypes. 
WC = width of cortical shell; DC = diameter of 
cortical shell. 


(ooo | wc | pe 
Holotype 


Mean 42 
45 


Type Locality: Deposition of types Holotype, 
NMNS010397; paratypes, NMNS010398. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe formation, east-central Oregon. Rare in 
the studied fauna. 


Orbiculiforma sp. A 
Plate 12, figures 3, 8, 13-14 


Remarks: This form is characterized by having a 
twin-disk shaped test with highly indented side 
wall around the median portion of test. Similar 
type of tests have been reported by Blome (1984) 
and Gorican (2003). It seems that test was formed 
under certain stage of reproduction and the 
presence of two identical frameworks indicates 
that the cell was going to split into two. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Orbiculiforma sp. B 
Plate 12, figures 19, 23, 26 


Remarks: This form is characterized by having 
a disk-shaped test composed of moderately 
equal-sized medium pore frames and with 6 or 
more flat peripheral spines, by having 3 or more 


spiral-concentric whorls of medullary shells to 
form a central depression area which is about 
half in diameter of cortical shell. It differs from 
Orbiculiforma densaora, n. sp., by having much 
thinner cortical rim with sheet-like peripheral 
spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Orbiculiforma sp. C 
Plate 13, figure 1 


Remarks: This form is characterized by having a 
sub-trianglar spongeous cortical shell with three 
primary spines which are triradiate at proximal 
portion and circular in cross-section at distal 
portion. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe formation, east-central Oregon. Rare in 
the studied fauna. 


Orbiculiforma sp. D 
Plate 13, figures 4-5 


Remarks: This form is characterized by having 
a sub-circular cortical shell with a raised knob 
at central cavity and with few peripheral spines 
presen. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe formation, east-central Oregon. Rare in 
the studied fauna. 


Orbiculiforma sp. E 
Plate 13, figures 7-8, 19 


Remarks: This form is characterized by having 
a test with cortical shell composed of multiple 
concentric layers of spongy frameworks and with 
latticed double-layered medullary shells. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe formation, east-central Oregon. 
Common in the studied fauna. 


Family PATULIBRACCHIIDAE Pessagno 
1971; emend. Baumgartner 1980 
Type genus: Patulibracchium Pessagno 1971 


Range and Occurrence: Upper Paleozoic to Upper 
Cretaceous. Worldwide. 


Subfamily ANGULOBRACCHIINAE 
Baumgartner 1980 
Type genus: Angulobracchia Baumgartner 1980 


Range and Occurrence: Middle Jurassic to Upper 
Cretaceous. Worldwide. 


Genus Angulobracchia Baumgartner 1980 
Type species: Paronaella (?) purisimaensis 
Pessagno 1971 


Range and Occurrence: Middle Jurassic (middle 
Bajocian) to Upper Cretaceous (Aptian). 
Worldwide. 


Angulobracchia bulbosa Hull 
Plate 14, figures 14, 18 


Angulobracchia bulbosa HULL 1997, p. 17-18, pl. 2, 
figs. 6, 8, 12, 13, 14, 18. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (upper lower to lower upper Tithonian) 
from Volcanopelagic strata overlying the Coast 
Range ophiolite, Stanley Mountain, California. 
Rare in the studied fauna. 


Subfamily PATULIBRACCHIINAE Pessagno 
1971; emend. Baumgartner 1980 
Type genus: Patulibracchium Pessagno 1971 


Range and Occurrence: Upper Paleozoic to Upper 
Cretaceous. Worldwide. 


Geuns Crucella Pessagno 1971; emend. 
Baumgartner 1980 
Type species: Crucella messinae Pessagno 1971 


Range and Occurrence: Upper Paleozoic to Upper 
Cretaceous. Worldwide. 


Crucella sp. cf. C. angulosa Carter 
Plate 14, figures 2 


Crucella angulosa angulosa Carter-CARTER et al. 1988, 
p. 43, pl.4, fig. 11 only.-GORICAN et al., 2006, p. 118, 


Yeh : A Middle Jurassic radiolarian fauna 55 


pl. CRU 11, fig. 5. 


Remarks: This form differs from C. angulosa 
Carter by having a test with larger central area 
and with four rays shorter and tapering distally. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Crucella beata (Yeh) 
Plate 14, figures 3, 7, 16 


Pseudocrucella beata YEH 1987b, p. 28, pl.2, figs. 
11-12; pl. 23, figs. 10, 25. 

Pseudocrucella sp. B YEH 1987b, p. 30, pl.2, figs. 6, 10. 
Crucella beata (Yeh) BAUMGARTNER et al. 1995, p. 
120, pl. PDCO2. 


Range and Occurrence: Lower Jurassic (upper 
Pliensbachian) to Middle Jurassic (Bathonian). 
Nicely Formation, Hyde formation and Snowshoe 
Formation, east-central Oregon. Common in the 
studied fauna. 


Crucella sp. cf. C. theokaftensis Baumgartner 
Plate 14, figure 6 


Crucella theokaftensis BAUMGARTNER 1980, p. 308, 
pl.8, figs. 19-22; pl. 12, fig. 1. BAUMGARTNER et al. 
1995, p. 128, pl. 3131.-HULL 1997, p.20-21, pl. 4, figs. 
6, 12, 14. 


Remarks: This form is rare in the studied material. 
It differs from C. theokaftensis Baumgartner by 
having a test with poorly developed rays which 
are shorter than those of type specimen. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Crucella sp. A 
Plate 14, figures 4, 8, 23 


Remarks: The juvenile form is characterized by 
having a smaller test with 4 shorter, pointed rays. 
The mature form has a test with much longer rays 
which terminating with thicker triradiate spines. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
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Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Crucella sp. B 
Plate 14, figure 13 


Remarks: This form is characterized by having a 
moderate large spongy test which composed of 4 
wide and short rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Geuns Paronaella Pessagno 1971; emend. 
Baumgartner 1980 

Type species: Paronaella solanoensis Pessagno 
1971 


Paronaella PESSAGNO 1971, pp. 46-47. - 
BAUMGARTNER 1980, p. 300. 
Sontonaella YEH 1987b, p.44. 


Range and Occurrence: Upper Paleozoic(?) to 
Upper Cretaceous. Worldwide. 


Paronaella grahamensis Carter 
Plate 14, figures 1, 5,9, 22 


Sontonaella sp. B YEH 1987b, p.47, pl. 11, fig. 10. 
Paronaella grahamensis CARTER et al. 1988, p. 40, pl. 
11, figs. 10-11. 


Remarks: It worth mentioned that a small lacuna 
may be present at central area of test. 


Range and Occurrence: Lower Jurassic (upper 
middle Toarcian) to Middle Jurassic (Bathonian) 
so far as known; Fannin, Whiteaves and Phantom 
formations, Queen Charlotte Islands; Fernie 
Formation, NE British Columbia; Snowshoe 
formations, east-central Oregon; San Hipélito 
formation, Baja California Sur; Skrile Formation, 
Slovenia; Diirrnberg Formation, Austria; Japan. 
Common in the studied fauna. 


Paronaella sp. aff. P. grahamensis Carter 
Plate 14, figure 10 


Remarks: The forms differ from P. grahamensis 
Carter by having smaller tests with short rays. 
These two forms are possibly the juvenile of P. 
grahamensis Carter. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Paronaella kotura Baumgartner 
Plate 14, figure 20 


Paronaella kotura BAUMGARTNER 1980, p. 302, pl.9, 
figs. 15-19; pl. 12, fig. 8.- BAUMGARTNER et al. 1995, 
p. 394, pl. 3140.-Hull 1997, p. 23, pl. 6, fig. 12. 


Range and Occurrence: Middle Jurassic (lower 
middle Bajocian) to Upper Jurassic (lower 
Kimmeridigian); worldwide. Rare in the studied 
fauna. 


Paronaella obesa (Yang) 
Plate 14, figures 15, 21 


Not Sontonaella obesa YANG 1993, p. 52, pl. 4, figs. 5-6, 
22; pl. 7, fig.10. 
Paronaella obesa (Yang) HULL 1997, p. 24, pl. 6, fig. 1. 


Remarks: This form is characterized by having a 
relatively small test with three short bulbous rays. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (upper lower to upper Tithonian) from 
Volcanopelagic strata overlying the Coast Range 
ophiolite, Stanley Mountain, California and 
Taman Formation, east —central Mexico. Common 
in the studied fauna. 


Paronaella pygmaea Baumgartner 
Plate 14, figure 19 


Paronaella pygmaea BAUMGARTNER 1980, p. 306, pl. 
9, figs. 2, 9.- BAUMGARTNER et al. 1995, p. 398, pl. 
3133. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Jurassic (middle upper 
Oxfordian); Agrolis Pennisula, Greece; Shikoku, 
Japan; Carpathes occidentals, Pologne; Vienna 
Basin; and Snowshoe Formation, east-central 
Oregon. Rare in the studied fauna. 


Paronaella skowkonaensis Carter 
Plate 14, figures 11, 17 


Paronaella skowkonaensis CARTER et al. 1988, p. 40, 
pl. 11, figs. 4-5. -BAUMGARTNER et al. 1995, p. 398, 
p1.2005. 


Range and Occurrence: Middle Jurassic (lower 
middle Aalenian) from Maude and Graham 
islands, Queen Charlotte Islands; Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Paronaella sp. A 
Plate 14, figure 12 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family SPONGURIDAE Haeckel 
Type genus: Spongurus Haeckel 1862 


Range and Occurrence: Jurassic to Recent. 
Worldwide. 


Subfamily ARCHAEOSPONGOPRUNINAE 
Pessagno 1973 

Type genus: Archaeospongoprunum Pessagno 
1973 


Range and Occurrence: Jurassicto Lower 
Cretaceous. Worldwide. 


Genus Archaeospongoprunum Pessagno 1973 
Type species: Archaeospongoprunum venadoense 
Pessagno 1973 (= nomen correctum). 


Range and Occurrence: Same as for family. 


Archaeospongoprunum praeimlayi Pessagno, 
Blome and Hull 1993 
Plate 13, figures 6, 15 


Archaeospongoprunum praeimlayi PESSAGNO, 
BLOME and HULL 1993, p. 116-117, pl. 1, figs. 8,9, 20, 
22, 25,29. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; 
Middle Jurassic (upper most Callovian?) to 
Upper Jurassic (Oxfordian) from Volcanopelagic 
strata above Josephine ophiolite, Smith River 
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subterrane, northwestern California. Rare in the 
studied fauna. 


Subsuperfamily SPONGODRUPPILAE Haeckel 
1881; emend. Pessagno 1973 


Family PARASATURNALIDAE Kozur and 
Mostler 1972; emend. Pessagno 1979; Yang and 
Mizutani 1991 

Type genus: Parasaturnalis Kozur and Mostler 
1972 


Remarks: The emended definition of Yang (in 
Yang and Mizutani 1991, p. 62-63) is followed 
herein. 


Range and Occurrence: Upper Trissaic (Carnian) 
to Upper Cretaceous; worldwide. 


Genus Acanthocircus Squinabol 1903; sensu 
Pessagno 1979 

Type species: Acanthocircus irregularis Squinabol 
1903 (subsequent designation by Campbell 1954, 
p. D106) 


Eospongosaturnalis Kozur and Mostler 1990 
Hexasaturnalis Kozur and Mostler 1983 
Spongosaturnalis Campbell and Clark 1944 
Spongosaturninus Campbell and Clark 1944 


Remarks: The emended definition of Pessagno 
(1979) (also used by Yang and Mizutani 1991) is 
followed herein. 


Range and Occurrence: Same as for family. 


Acanthocircus sp. aff. A. carinatus Foreman 
Plate 13, figure 12 


Acanthocircus sp. aff. A. carinatus Foreman-PESSAGNO 
et al. 1993, p. 124, pl. 2, fig. 11. 


Remarks: The identification for this form was not 
certain because only broken specimens found in 
the studied material. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (middle Oxfordian to Tithonian) from 
volcanopelagic strata above the Coast Range 
ophiolite, California Coast Ranges. Rare in the 
studied fauna. 
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Acanthocircus sp. A 
Plate13, figure 11 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


SPUMELLARIA INCERTAE SEDIS 


Genus Teichertus Hull 1997 
Type species: Orbiculiforma (?) heliotropica 
Baumgartner 1995 


Orbiculiforma sp. AWIDZ 1991, p. 247, pl. 2, fig. 12. 
Cenodiscus (?) sp. PESSAGNO et al. 1993, P. 135, pl. 5, 
fig. 5. 


Remarks: This genus was questionably assigned 
to the Suborder Spumellaria by Hull (1997). 
The present author suspected that this genus 
may be close to Family Eptingiidae Dumitrica 
because their internal shells are similar to those 
of Perispyridium Dumitrica by having similar 
structure and bilateral in symmetry. 


Range and Occurrence: Middle Jurassic (early- 
middle Bajocian) to Upper Jurassic (upper lower/ 
upper Tithonian). Stanely Mountain, California; 
Josphine ophiolite (JO-34), Klamath Mtns., 
California; Snowshoe Formation, east-central 
Oregon; Taman Formation, east-central Mexico; 
Greece. 


Teichertus pessagnoi Yeh, n. sp. 
Plate 13, figures 9-10, 14, 18, 20-21 


Teichertus sp. HULL1997, p. 78, pl.8, figs. 15, 25. 


Descriptions: Test flat, discoidal in shape, 
medium to large in size. Pore frames of test vary 
in size and shape, irregular in arrangement, more 
or less increasing in size towards periphery. Knob 
small and slightly raised at center of test, with 
much smaller polygonal pore frames. Peripheral 
spines present or absent, extremely short when 
present. Inner shell latticed, bilateral in symmetry, 
connected to outer shell with short bars from 
vertices of pore frames. 


Remarks: Teichertus pessagnoi Yeh, n. sp., differs 
from T. splendidus Hull, by having a test with 
shorter peripheral spines and with pore frames 


irregularly arranged rather than spirally arranged. 


Etymology: This species is named after Prof. 
Emile A. Pessagno for his contribution to the 
study of Mesozoic radiolarians. 


Measurements (um): Holotype +3 paratypes. DC 
= diameter of cortical shell, DK = diameter of 
central knob. 


| | DC | DK | 
Holotype 


Deposition of types: Holotype = NMNS010399. 
Paratypes = NMNSO10400. 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (upper lower to upper Tithonian) from 
Stanely Mountain, California. Common in the 
studied fauna. 


Teichertus splendidus Hull 
Plate 13, figure 16 


Teichertus splendidus HULL1997, p. 77-78, pl.8, figs. 
16-17, 26. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; Upper 
Jurassic (upper lower Kimmeridgian) from Taman 
Formation, east-central Mexico. Rare in the 
studied fauna. 


Spumellarian gen. et sp. indet. A 
Plate 13, figures 2-3 


Remarks: This form differs from forms of 
Orbiculiforma Pessagno by having a lenticular- 
shaped test rather than test with central cavity. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 


Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Order NASSELLARIINA Ehrenberg 1875 


Family AMPHIPYNDACIDAE Riedel 1967a 
Type genus: Amphipyndax Foreman 1966 


Genus Quarticella Takemura 1986 
Type species: Quarticella ovalis Takemura 1986. 


Range and Occurrence: Middle Jurassic from 
Mino terrane, Japan and Snowshoe Formation, 
east-central Oregon. 


Quarticella sp. cf. Q. ovalis Takemura 
Plate 22, figures 10-12 


Quarticella ovalis TAKEMURA 1986, p. 58-59, pl. 8, 
figs. 17-21-BAUMGARTNER et al. 1995, p. 466-467, pl. 
4078. 


Remarks: This form is slightly different from O. 
ovalis Takemura by having a test with pointed 
cephalis and the outer surface of inflated final 
chamber composed of irregular polygonal pore 
frames radiating from small nodes. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family CANOPTIDAE Pessagno 1979 
Type genus: Canoptum Pessagno 1979 


Range and Occurrence: Upper Triassic to Middle 
Jurassic (Bathonian). Alaska; British Columbia; 
Washington; Oregon; California; Baja California 
Sur; Turkey; Oman and Nadanhada terrane, 
Northeast China. 


Genus Wrangellium Pessagno and Whalen 1982 
Type species: Wrangellium thurstoense Pessagno 
and Whalen 1982 


Range and Occurrence: Lower Jurassic (upper 
Sinemurian) to Middle Jurassic (Bathonian); 
Kunga Formation, Queen Charlotte Islands, B.C.; 
Nicely, Hyde and Snowshoe formations, east- 
central Oregon; Franciscan Complex, California. 
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Wrangellium oregonense Yeh 
Plate 17, figures 13, 22 


Wrangellium oregonense YEH 1987a, p.69-70, pl. 2, figs. 
1-8, 14-15, 19-20. 


Remarks: This form is very rare in the studied 
material. 


Range and Occurrence: Lower Jurassic (upper 
Pliensbachian) to Middle Jurassic (Bathonian). 
Nicely, Hyde and Snowshoe formations, 
east-central Oregon; Fannin and Whiteaves 
formations, Queen Charlotte Islands, British 
Columbia. Rare in the studied fauna. 


Family HILARISIREGIDAE Takemura and 
Nakaseko 1982; emend. Pessagno et al. 1986 

Type genus: Hilarisirex Takemura and Nakaseko 
1982 


Range and Occurrence: Lower Jurassic 
(middle Toarcian) to Upper Jurassic (upper 
Kimmeridgian/lower Tithonian). Mino Complex 
of Japan; Eugenia Formation of Baja California 
Sur; volcanopelagic strata above the Coast Range 
ophiolite, California Coast Ranges. 


Genus Hilarisirex Takemura and Nakaseko 1982; 
emend. Pessagno et al. 1986 

Type species: Hilarisirex quadrangularis 
Takemura and Nakaseko 1982 


Range and Occurrence: Same as for family. 


Hilarisirex oregonensis Pessagno et al. 1986 
Plate 18, figures 18-20, 27 


Hilarisirex oregonensis PESSAGNO et al. 1986, p. 31, 
pl. 7, figs. 17-18; pl. 8, figs. 12, 18, 19. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family HSUIDAE Pessagno and Whalen 1982 
Type genus: Hsuum Pessagno 1977a 


Range and Occurrence: Lower Jurassic (lower 
Pliensbachian) to Lower Cretaceous (lower 
Hauterivian). Worldwide. 
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Genus Hsuum Pessagno 1977a 
Type species: Hsuum cuestaense Pessagno 1977a 


Hsuum PESSAGNO 1977a, p. 81. 
Transhsuum TAKEMURA 1986, p. 51. 


Range and Occurrence: Same as for family. 


Hsuum belliatulum Pessagno and Whalen 
Plate 15, figures 4-5, 21 


Hsuum belliatulum PESSAGNO and WHALEN 1982, p. 
131, pl. 7, figs. 7-8, 12, 18, 22; pl. 13, fig. 3. 


Range and Occurrence: Middle Jurassic (lower 
middle to middle middle Bajocian) from School- 
house Member) and (Bathonian) from South Fork 
Member of Snowshoe Formation, east-central 
Oregon. Common in the studied fauna. 


Hsuum brevicostatum (Ozvoldová) 
Plate 15, figures 6, 9-13, 15-17 


Lithostrobus brevicostatus OZVODOVA1975, p. 84, pl. 
CII, fig. 1. 

Hsuum brevicostatum (Ozvoldová)-Not BAUM- 
GARTNER 1984, p. 769, pl. 5, figs. 1-2.-Not DE 
WEVER, et al. 1986, pl. 11, fig.2.- Not OZVODOVÁ 
and PETERCANCOVA 1987, p. 119, pl. XXXIII, fig. 
3.- PESSAGNO, BLOME and HULL 1993, p. 136, pl. 6, 
figs. 3-4, 21, 23. 

Hsuum sp. B PESSAGNO and WHALEN 1982, p. 134, 
pl. 8, fig. 15. 


Remarks: Both mature and juvenile forms of this 
species are figured in this report. 


Range and Occurrence: Middle Jurassic (upper 
middle Bajocian) to Upper Jurassic (Oxfordian). 
Volcanic member, Josephine ophiolite; 
volcanopelagic strata over ophiolite Complex, 
Smith River subterrane, Klamath Mountains, 
southwestern Oregon and northwestern 
California; Snowshoe Formation, east-central 
Oregon and Czechoslovakia. Common in the 
studied fauna. 


Genus Parahsuum Yao 1982 
Type species: Parahsuum simplum Yao 1982 


Range and Occurrence: Lower Jurassic 
(Hettangian) to Upper Jurassic (Kimmeridgian). 
Worldwide. 


Parahsuum (?) hiconocosta Baumgartner and De 
Wever 
Plate 15, figures 8, 14, 18 


Andromeda ? sp. GORICAN 1987, p. 181, pl. 2, fig. 8. 
Parahsuum (?) hiconocosta BAUMGARTNER and DE 
WEVER 1995, in Baumgartner et al., 1995, p. 378, pl. 
3011. 


Range and Occurrence: Middle Jurassic (upper 
Aalenian to upper Bajocian) from Budva zone, 
Montenegro, Yugoslavia; top of Sagno Formation, 
northern Italy; Middle Jurassic (Bathonian) form 
South Fork Member of Snowshoe Formation, 
east-central Oregon. Rare in the studied fauna. 


Parahsuum officerense (Pessagno and Whalen) 
Plate 17, figures 8, 15, 19 


Lupherium officerense PESSAGNO and WHALEN 1982, 
p. 135, pl. 6, figs. 5, 13, 18; pl. 12, fig. 5. 

Lupherium sp. B YEH 1987b, p. 68, pl. 17, figs. 1,4. 
Lupherium sp. C YEH 1987b, p. 68, pl. 17, figs. 2-3, 8. 
Lupherium sp. F YEH 1987b, p. 68, pl. 17, fig. 5. 


Range and Occurrence: Middle Jurassic (lower 
middle Aalenian) to Upper Jurassic (lower 
Callovian) from Snowshoe Formation, east- 
central Oregon. Common in the studied fauna. 


Parahsuum (?) sp. A 
Plate 15, figure 3, 22 


Remarks: This form differs from P. (?) 
hiconocosta Baumgartner and De Wever by 
having a test lacking prominent circumferential 
ridges. 


Range and Occurrence: Middle Jurassic (upper 
Bathonian) from Snowshoe Formation, east- 
central Oregon. Rare in the studied fauna. 


Family PARVICINGULIDAE Pessagno 1977a; 
emend. Pessagno and Whalen 1982 
Type genus: Parvicingula hsui Pessagno 1977a 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Lower Cretaceous (lower Hauterivian). 
Worldwide. 


Genus Praeparvicingula Pessagno, Blome and 
Hull 1993 


Type species: Parvicingula profunda Pessagno 
and Whalen 1982. 


Praeparvicingula PESSAGNO, BLOME and HULL 
1993, p. 144. 

Praecaneta PESSAGNO, BLOME and HULL 1993, p. 
142. 

Praeparvicingula Pessagno, Blome and Hull-GORICAN 
et al. 2006, p. 334. 


Range and Occurrence: Same as for family. 


Praeparvicingula burnsensis (Pessagno and 
Whalen) 
Plate 16, figures 11, 21 


Parvicingula grantensis PESSAGNO and WHALEN 
1982, p. 137, pl. 9, figs. 5-7, 4-15, 19-20; pl. 13, fig. 2. 


Range and Occurrence: Middle Jurassic (upper 
middle Bajocian to Bathonian) from Snowshoe 
Formation, east-central Oregon. Abundant in the 
studied fauna. 


Praeparvicingula decora (Pessagno and Whalen) 
Plate 17, figures 1-3, 12, 20 


Ristola decora PESSAGNO and WHALEN 1982, p. 148, 
pl. 11, figs. 7, 10, 17, 21; pl. 13, figs. 12-13. 
Praecaneta decora (Pessagno and Whalen)- 
PESSAGNO, BLOME and HULL 1993, p. 142-143, pl. 
6, fig. 15. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Jurassic (middle 
Oxfordian); Volcanic member of Josephine 
ophiolite and volcanopelagic strata overlying 
JO, Smith River subterrane, Klamath Mountains, 
southwestern Oregon; Snowshoe Formation, east- 
central Oregon. Abundant in the studied fauna. 


Praeparvicingula inornata (Blome) 
Plate 16, figures 7, 13, 18, 22 


Parvicingula sp. C PESSAGNO and WHALEN 1982, p. 
146, pl. 9, fig. 9. 

Parvicingula inornata BLOME 1984, p. 360, pl. 9, figs. 
7, 17, 18; pl. 10, figs. 2, 7, 9, 13. 


Remarks: These forms were assigned to P. 
inornata (Blome) by having the same type of 
cephalic structure and similar in test shape. In this 
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report, this species also includes the forms with 
weakly nodosed ridges at earlier chambers. 


Range and Occurrence: Middle Jurassic (upper 
Bajocian to middle Callovian). Lonesome and 
Snowshoe formations, east-central Oregon; 
Shelikof Formation, Alaska. Abundant in the 
studied fauna. 


Praeparvicingula profunda (Pessagno and 
Whalen) 
Plate 16, figures 4-5 


Parvicingula profunda PESSAGNO and WHALEN 
1982, p. 140, pl. 10, figs. 3-6, 14-15, 18-19; pl. 13, fig. 7. 


Remarks: This form differs from P. nanoconica 
(Hori and Otsuka) by having a conical test with 
chambers increasing in width distally. 


Range and Occurrence: Middle Jurassic (lower 
to upper Bathonian) from Snowshoe Formation, 
east-central Oregon. Common in the studied 
fauna. 


Praeparvicingula schoolhousensis (Pessagno and 
Whalen) 
Plate 16, figures 1, 8, 14 


Parvicingula schoolhousensis PESSAGNO and 
WHALEN 1982, p. 140, pl. 11, figs. 1-2, 9, 14-15, 18; pl. 
13, fig. 5. 


Range and Occurrence: Middle Jurassic (lower 
to upper Bathonian) from Snowshoe Formation, 
east-central Oregon. Common in the studied 
fauna. 


Praeparvicingula sodaensis (Pessagno and 
Whalen) 
Plate 16, figures 2-3, 19-20 


Parvicingula sodaensis PESSAGNO and WHALEN 
1982, p. 140-144, pl. 9, figs. 11-12, 16; pl. 13, fig. 15. 


Range and Occurrence: Middle Jurassic (lower 
to upper Bathonian) from Snowshoe Formation, 
east-central Oregon. Abundant in the studied 
fauna. 


Praeparvicingula sp. aff. P. vera (Pessagno and 
Whalen) 
Plate 16, figures 9-10, 15-16 
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Parvicingula vera PESSAGNO and WHALEN 1982, p. 
144-146, pl. 11, figs. 3-5, 11, 19; pl. 13, fig. 8. 
Parvicingula sp. aff. P. vera PESSAGNO and WHALEN 
1982, p. 146, pl. 11, fig. 6. 

Parvicingula sp. aff. P. vera Pessagno and Whalen- 
BLOME 1984, p.362, pl. 9, fig. 12; pl. 16, figs. 6-7. 


Remarks: This form differs from Parvicingula 
vera Pessagno and Whalen by having a test 
with larger portion of cephalis covered with 
microgranular silica and also by having more 
post-abdominal chambers (test with 10 or more 
post-abdominal chambers also observed in this 
study). 


Range and Occurrence: Middle Jurassic (Bath- 
onian to lower middle Callovian). Snowshoe 
and Lonesome formations, east-central Oregon. 
Abundant in the studied fauna. 


Family SPONGOCAPSULA Pessagno 1977a 
Type genus: Spongocapsula palmerae Pessagno 
1977a 


Range and Occurrence: Middle Jurassic 
(upper Bathonian) to Upper Cretaceous (lower 
Cenomanian). Worldwide. 


Genus Spongocapsula Pessagno 1977a; emend. 
Pessagno, Blome and Hull 1993 

Type species: Spongocapsula palmerae Pessagno 
1977a. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Jurassic (upper Tithonian or 
higher). Worldwide. 


Spongocapsula palmerae Pessagno 
Plate 17, figures 14, 18-19, 24 


Spongocapsula palmerae PESSAGNO, 1977a, p. 
88, pl. 11, figs. 12-14.-BAUMGARTNER, 1984, p. 
785, pl. 8, fig. 16.- PESSAGNO, 1993, pl. 7, fig. 18.- 
BAUMGARTNER et al., 1995, p. 512, pl. 3199. 


Range and Occurrence: Middle Jurassic (middle 
Bathonian to uppermost Tithonian). Worldwide. 
Rare in the studied fauna. 


Family SYRINGOCAPSIDAE Foreman 1973 
Type genus: Syringocapsa Neviani 1900 


Range and Occurrence: Triassic to Cretaceous. 
Worldwide. 


Genus Katroma Pessagno and Poisson 1981, 
emend. De Wever 1982, emend. Whalen and 
Carter 1998 

Type species: Katroma neagui Pessagno and 
Poisson 1981 


Range and Occurrence: Lower to Middle 
Jurassic (lower Sinemurian to upper Bathonian). 
Worldwide. 


Katroma sp. cf. K. pinquitudo Whalen and Carter 
Plate 18, figures 21, 26, 30 


Katroma pinquitudo WHALEN and CARTER 1998, p. 
70, pl. 19, figs. 2, 9, 13, 17. 


Remarks: This form differs from K. pinquitudo 
Whalen and Carter by having a longer test with 
two more chambers. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from Snowshoe Formation, east-central 
Oregon. Rare in the studied fauna. 


Family TELACAPSULIDAE Yeh, n. fam. 
Type genus: Telacapsula Yeh, n. gen. 


Description: Test multicyrtid, conical to 
subcylindrical in shape, with or without horn, 
final chamber opened with large circular aperture. 
Test wall double-layered. Inner wall latticed, 
composed of more or less equal sized polygonal 
pore frames and with smooth surface internally; 
outer wall composed of irregular web-like 
frames which either fused with frameworks of 
inner wall or forming raised pores above inner 
wall. Strictures of inner wall often covered with 
circumferential bands of irregular web-like frames 
or raised pores. 


Remarks: Forms of this family differs from those 
of Family Hsuidae Pessagno by having a test with 
inner wall composed of non-linearly arranged 
pore frames and with outer wall covered by 
irregular web-like frames or raised pores. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 


Genus Telacapsula Yeh, n. gen. 
Type species: Telacapsula odoghertyi Yeh, n. sp. 


Description: Test as with family, conical to 
subcylindrical in shape. Cephalis hemispherical, 
without horn or pointed with short horn. Inner 
test wall latticed with more or less equal-sized, 
irregularly arranged polygonal pore frames. 
Outer wall of cephalis and thorax imperforate 
or partially perforate with microgranular silia 
coating. Outer wall of abdomen and post- 
abdominal chambers covered with irregular web- 
like frameworks which partly fused with inner 
layer of pore frames and partly above inner 
wall especially along joints of post-abdominal 
chambers. 


Etymology: Telacapsula = Tela (Latin, noun, 
meaning web) + capsula (Latin, noun, meaning a 
little chest). 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 


Telacapsula littlescottyensis Yeh, n. sp. 
Plate 19, figures 5-7, 17, 20-21 


Description: Test elongate subcylindrical, with 
5 or more post-abdominal chambers; broad, 
dome-like apically. Apical portion (cephalis and 
throx) laking horn, imperforate (except juvenile 
form) and outer wall with thick microgranular 
silica coating on inner wall. Inner wall latticed, 
with small polygonal (mainly of pentagonal 
and hexagonal) pore frames throughout test. 
Pores not linearly arranged with 4 or more pores 
between two joints. Outer wall of abdomen and 
post-abdominal chambers composed of web- 
like frameworks which partly fused with pore 
frames of inner wall and hanging on joints of 
post-abdominal chambers to form low-relief 
circumferential ridges. Chambers increasing 
in width gradually as added. Widths of thorax 
and abdomen relatively narrow. Last chamber 
constricted when circumferential ridge not built 
on. 


Etymology: This species is named for Little Scotty 
Creek near the type locality. 


Measurements (um) : Holotype + 4 paratypes. 
WT = maximum width of thorax; WA = maximum 
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width of abdomen; WP = maximum width of post- 
abdominal chambers; LCT = length of cephalis 
and thorax; LT = length of whole test. 


| [ wer | wa | WP [ocr tr 


Min. 


Type Locality: OR-MA30, Snowshoe Formation, 
east-central Oregon. 


Deposition of types: Holotype = NMNS010403. 
Paratypes = NMNS010404. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Telacapsula sp. aff. T. littlescottyensi Yeh, n. sp. 
Plate 19, figures 4, 16 


Remarks: This form is similar to 7. 
littlescottyensis Yeh, n. sp. in shape but the size 
is smaller, the apical portion is more perporated, 
and the outer wall is not completely built. It is 
very possible that this is a juvenile form of 7. 
littlescottyensis Yeh, n. sp. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Telacapsula johndayensis Yeh, n. sp. 
Plate 19, figures 10-12, 14, 18 


Description: Test short, conical to subcy- 
lindricalwith 4 to 5 post-abdominal chambers. 
Cephalis conical, laking horn. Apical portion 
(cephalis and throx) imperforate (except joints) 
and with thick microgranular silica coating 
on inner wall. Inner wall latticed, with small 
polygonal (mainly of pentagonal and hexagonal) 
pore frames throughout test. Pores of each 
chamber not linearly arranged, with more than 4 
pores between two joints. Outer wall of abdomen 
and post--abdominal chambers composed of 
regular to irregular polygonal frameworks 
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as well as long, straight or curved bars, with 
thicker and raised structures hanging on joints 
of post--abdominal chambers to form low-relief 
circumferential ridges. Chambers increasing in 
length and width gradually as added. Widths of 
thorax and abdomen relatively wide. 


Remarks: This species is characterized by 
having a relatively short subcylindrical test with 
moderately large and conical shaped hornless 
cephalis and relatively wide thorax. 


Etymology: This species is named for John Day 
Inlier where the Snowshoe Formation exposed. 


Measurements (um) : Holotype + 5 paratypes. 
WT = maximum width of thorax; WA = maximum 
width of abdomen; WP = maximum width of 
post-abdominal chambers; LCT = length of 
cephalis and thorax; LT = length of whole test. 


à 
143 50 260 

Mean 

[Mm | 5 | 26 | 133 | 48 | 227 


Bru 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010405. 
Paratypes = NMNSO10406. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Telacapsula sp. aff. T. johndayensis Yeh, n. sp. 
Plate 19, figure 13 


Remarks: This form differs from 7. johndayensis 
Yeh, n. sp., by having a test with radiating costae 
on outer surface of thorax. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from Snowshoe Formation, east-central 
Oregon. Rare in the studied fauna. 


Telacapsula sp. cf. T. johndayensis Yeh, n. sp. 
Plate 19, figures 9, 15 


Remarks: This form differs from T. johndayensis 
Yeh, n. sp., by having a test with smaller, pointed 
apical portion. 


Range and Occurrence: Middle Jurassic (Bath- 
onian) from Snowshoe Formation, east-central 
Oregon. Rare in the studied fauna. 


Telacapsula odoghertyi Yeh, n. sp. 
Plate 20, figures 1-8, 13, 16-17 


Description: Test conical, having 5 or more 
post-abdominal chambers, pointed apically 
and terminated with very short horn. Apical 
portion of test (cephalis and part of thorax) 
smooth, imperforated with outer wall of a layer 
of microgranular silica. Inner test wall latticed, 
composed of small polygonal (mainly hexagonal 
and pentagonal) pore frames which often visible 
through outer wall. Outer wall of abdomen and 
post-abdominal chambers covered with dense, 
small to medium-sized polygonal pore frames 
or irregularly arranged ridges, with larger and 
thicker pore frames present along joints to form 
circumferential ridges above strictures of inner 
wall. Relief of circumferential ridges very low 
(with straight outlines) at earlier chambers 
and higher at last one or two post-abdominal 
chambers lobated. Final post-abdominal chambers 
constricted when outer wall not built. 


Remarks: This species is characterized by 
having a pointed, imperforate, triangular apical 
chambers, by having a conical test with last one 
or two post-abdominal chambers lobated. 


Etymology: This species is named after Dr. Luis 
O”Dogherty (Departamento de Geología, Univ. de 
Cádiz, Spain) for his contribution in the study of 
Mesozoic Radiolaria. 


Measurements (um) : Holotype + 6 paratypes. 
WT = maximum width of thorax; WA = maximum 
width of abdomen; WP = maximum width of 
post-abdominal chambers; LCT = length of 
cephalis and thorax; LT = length of whole test. 


WT | LCT| LT | 


=== 60 | 76 | 161 | so | 347 
Me 57 | 83 | 156 | 69 | 330 


| 67 | 93 | 161 | 80 | 362 | 
Tin | st [so prac] 57 [22 | 


Type Locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010407. 
Paratypes = NMNS010408. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Telacapsula sp. aff. T. odoghertyi Yeh, n. sp. 
Plate 20, figures 10-12, 15, 18 


Remarks: This form differs from 7. odoghertyi, 
Yeh, n. sp., by having a test with smaller 
imperforated apical portion and with relatively 
larger constricted final post-abdominal chamber. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe Formation, east- 
central Oregon. Common in the studied fauna. 


Telacapsula sp. cf. T. odoghertyi Yeh, n. sp. 
Plate 20, figures 9, 14 


Remarks: This form differs from 7. odoghertyi, 
Yeh, n. sp., by having a test with a true long horn 
at cephalis and without constricted final post- 
abdominal chamber. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Telacapsula wangi Yeh, n. sp. 
Plate 19, figures 1-3, 19 


Description: Test conical, mostly with 5 post- 
abdominal chambers. Cephalis broad, some with 
rudimentary horn. Inner wall latticed, with small 
polygonal (mainly of pentagonal and hexagonal) 
pore frames throughout test; pores of each 
chamber not linearly arranged, with more than 
4 pores between two joints. Outer wall of apical 
portion (cephalis and throx) imperforate (except 
joints) with thick microgranular silica coating; 
outer wallof abdomen and post-abdominal 
chambers composed of irregularly arranged 
polygonal frameworks or curved bars fused with 
inner pore frames; pore frames on joints of post- 
-abdominal chambers almost even with those of 
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the remaining surface. Chambers increasing in 
length and width gradually as added. 


Remarks: This species differs from Telacapsula 
littlescottyensis Yeh, n. sp., by having a shorter 
conical test without prominent lobated outline at 
joints. 


Etymology: This species is named for Prof. 
Wang Yu-jing (Nanjing Institute of geology 
and Paleontology, Academia Sinica) for his 
contribution in the study of radiolarians. 


Measurements (um) : Holotype + 5 paratypes. 
WT = maximum width of thorax; WA = maximum 
width of abdomen; WP = maximum width of 
post-abdominal chambers; LCT = length of 
cephalis and thorax; LT = length of whole test. 


| |wr|wa|we|Ler| LT | 


Min. 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon, USA. 


Deposition of types: Holotype = NMNS010409. 
Paratypes = NMNS010410. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe Formation, east- 
central Oregon. Common in the studied fauna. 


Telacapsula sp. aff. T. wangi Yeh, n. sp. 
Plate 19, figure 8 


Remarks: This form differs from Telacapsula 
wangi Yeh, n. sp., by having a relatively shorter 
and wider test. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family TRIPEDURNULIDAE Dumitrica 1991 
Type genus: Tripedurnula Dumitrica 1991 


Range and Occurrence: Middle Triassic to Middle 
Cretaceous (Albian). Worldwide. 
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Genus Turanta Pessagno and Blome 1982; 
emend. Yeh 1987b 

Type species: Turanta capsensis Pessagno and 
Blome 1982 


Turanta PESSAGNO and BLOME 1982, p. 
296-297;-emend. TAKEMURA 1986, p. 64; -Gorica et 
al., 2006, p. 392. 


Range and Occurrence: Lower Jurassic (Toarcian) 
to Upper Jurassic (lower Tithonian). Worldwide. 


Turanta morinae Pessagno and Blome 1982 
Plate 9, figures 11, 15 


Turanta morinae PESSAGNO and BLOME 1982, p. 
300-301, pl. 1, figs. 3-4, 8, 11, 16.- Goriéan et al., 2006, 
p. 392-393, pl. 3247.-CARTER, CAMERON and SMITH 
1988, p. 62, pl. 14, fig. 8. 


Range and Occurrence: Middle Jurassic (upper 
middle Toarcian to lower Bathonian). Snowshoe 
Formation, east-central Oregon; Queen Charlotte 
Islands, British Columbia; Mino Complex, 
Japan; Liminangcong Chert, Philippines; Sogno 
Formation, Italy. Rare in the studied fauna. 


Turanta nodosa Pessagno and Blome 1982 
Plate 9, figures 14, 16 


Turanta nodosa PESSAGNO and BLOME 1982, p. 301, 
pl. 2, fig. 4; pl. 3, figs. 1-3, 8, 11, 12, 14. -CARTER, 
CAMERON and SMITH 1988, p. 63, pl. 14, figs. 3, 11. 


Range and Occurrence: Middle Jurassic (upper 
middle Toarcian to Bathonian), Snowshoe 
Formation, east-central Oregon; Queen Charlotte 
Islands, British Columbia. Rare in the studied 
fauna. 


Family ULTRANAPORIDAE Pessagno 1977b; 
emend. Pessagno et al. 1986 

Type genus: Ultranapora Pessagno 1977b (= 
Napora Pessagno 1977a) 


Range and Occurrence: Lower Jurassic (upper 
Sinemurian?; lower Pliensbachian) to Upper 
Cretaceous. Worldwide. 


Genus Napora Pessagno 1977a 
Type species: Napora burkryi Pessagno 1977a 


Napora PESSAGNO 1977a, p. 94. 
Ultranapora PESSAGNO 1977b. P. 38. 


Range and Occurrence: Same as for family. 


Napora antelopensis Pessagno et al. 1986 
Plate 18, figures 4-7 


Napora antelopensis PESSAGNO et al. 1986, p. 34-35, 
pl. 8, figs. 2, 3, 15, 20-23; pl. 11, fig. 18. 


Range and Occurrence: Middle Jurassic (lower 
? to upper Bathonian) from South Fork Member 
of Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Napora sp. aff. N. antelopensis Pessagno et al. 
Plate 18, figure 3 


Remarks: This forms differ from N. antelopensis 
Pessagno et al. (1986) by having smaller test 
with shorter horns and feet. They may represent 
different juvenile stages of N. antelopensis 
Pessagno et al.. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Napora bumgartneri Pessagno et al. 
Plate 18, figure 13 


Napora bumgartneri PESSAGNO et al. 1986, p. 35, pl. 6, 
figs. 11, 13, 15, 19, 22-24. 


Range and Occurrence: Middle Jurassic (lower 
Bajocian) from Warm Springs Member and 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Napora sp. aff. N. cosmica Pessagno et al. 
Plate 18, figure 14 


Napora sp. aff. N. cosmica PESSAGNO et al. 1986, p. 
39, pl. 6, fig. 8. 


Range and Occurrence: Middle Jurassic 
(Aalenian) from Warm Springs Member and 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Napora opaca Pessagno et al. 
Plate 18, figure 12 


Napora opaca PESSAGNO et al. 1986, p. 44, pl. 6, figs. 
14, 17, 18,21. 


Range and Occurrence: Middle Jurassic (lower 
Bajocian) from Warm Springs Member and 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Family WILLIRIEDELLIDAE Dumitrica 
Type genus: Williriedellum Dumitrica 1970 


Remarks: Several genera were defined under 
this family, including Williriedellum Dum- 
itrica 1970, Zhamoidellum Dumitrica 1970, 
Praewilliriedellum Kozur 1984, Complexapora 
Kissling and Zeiss (1991/1992), Hiscocapsa 
O”Dogherty 1994. Major criteria for 
distinguishing these genera were shown in Text- 
figure 16. 


Range and Occurrence: Lower Jurassic (early 
Sinemurian) to Upper Cretaceous; worldwide. 
The earlist form of this family was known from 
Lower Jurassic (early Sinemurian) samples 
from Liminangcong Chert, Busuanga Island, 
Philippines. 


Genus Hiscocapsa O'Dogherty, emend. Hull 
1997 
Type species: Cyrtocapsa grutterinki Tan Sin Hok 
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Remarks: As proposed by Hull (1997), only four- 
chambered williriedellids are included in this 
genus. 


Range and Occurrence: Middle Jurassic to 
Cretaceous. Worldwide. 


Hiscocapsa matusokai Yeh, n. sp. 
Plate 21, figures 1, 8, 20, 22 


Description: Test small, composed of four 
chambers. Test wall double layered; Inner layer 
latticed with staggered arranged polygonal pore 
frames; outer layer coated with microgranular 
silica. Cephalis small and rounded, imperforated, 
lacking horn; remaining chambers perforated with 
small, circular pore in the centers of each pore of 
inner wall. Thorax and abdomen slightly lobated, 
gradually increasing in width; post-abdominal 
chamber inflated to form a globose chamber, and 
with small, circular aperture at center of bottom 
surface. Strictures between thorax, abdomen and 
post-abdominal chamber present and perforated. 


Etymology: This species is named after Prof. 
Atsushi Matsuoka (Department of Earth Sciences, 
Niigata Univ., Japan) for his contribution for the 
study of Jurassic Radiolaria. 


Measurements (um) : Holotype + 3 paratypes. 
WT = maximum width of thorax; WA = maximum 
width of abdomen; WP = maximum width of 
post-abdominal chambers; HCT = height of 
cephalis and thorax; HT = height of whole test. 


Aperture Sutural pore 


Complexapora K & Z 


Present and complex 


ENS small and rounded  |Present on lumbar stricture 


Praewilliriedellum Kozur EA often large 


Williriedellum Dumitrica 


Open, small 


present and complex 


Zhamoidellum Dumitrica 


closed 


absent 


Praezhamoidellum 


TEXT-FIGURE 16. Major criteria for subdivision of Family Williriedellidae Dumitrica. 
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| [wr | wa | wP |HCT | HT | 


Type Locality: OR-MA30 (see Sample Locality), 
Snowshoe Formation, east-central Oregon, USA. 


Deposition of types: Holotype = NMNS010411. 
Paratypes = NMNS010412. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Hiscocapsa sp. cf. H. matusokai Yeh, n. sp. 
Plate 21, figures 9, 16 


Remarks: This form differs from H. matusokai 
Yeh, n. sp., by having a test without prominent 
strictures between thorax, abdomen and post- 
abdominal chambers. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe Formation, east- 
central Oregon. Rare in the studied fauna. 


Hiscocapsa sp. A 
Plate 21, figures 2-5, 15, 21, 24 


Remarks: This form is characterized by having 
a tetra-cyrtid test composed of equal-sized 
polygonal pore frames which are halfly covered 
by microgranular silica on the outer surface, by 
having a globose post-abdominal chamber which 
is terminated with a small, rounded aperture, and 
also characterized by having porous strictures 
between throx, abdomen and post-abdominal 
chambers. It is possible that these specimens are 
Juvenile forms of Hiscocapsa matusokai Yeh, n. 


sp. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Japan, Snowshoe Formation, 
east-central Oregon. Abundant in the studied 
fauna. 


Genus Praezhamoidellum Kozur, emend. Hull 
1997 
Type species: Praezhamoidellum yaoi Kozur 


Remarks: This genus was emended by Hull 
(1997) to include only three chambered 
nassellarians with tests characterized by (1) 
having an inflated abdomen terminating in a 
small, constricted aperture; (2) having a poreless, 
partially or completely cryptocephalic cephalis; 
(3) having thorax not depressed, or slightly 
depressed into the abdomen; and (4) lacking 
sutural pores at the lumbar stricture. 


Range and Occurrence: Middle to Upper Jurassic. 
Worldwide. 


Praezhamoidellum frequens (Tan Sin Hok) 
Plate 21, figures 6-7, 19, 26 


Tricolocapsa frequens TAN SIN HOK 1927, p. 49, pl. 9, 
fig. 63. 

Praezhamoidellum frequens (Tan Sin Hok)-HULL 1997, 
p.130, pl. 39, figs. 3, 4, 11. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; 
Upper Jurassic (lower to upper Tithonian) from 
volcanopelagic strata at Stanely Mountain, 
California, and Antarctic Peninsula. Abundant in 
the studied fauna. 


Praezhamoidellum sp. A 
Plate 21, figures 13-14, 23 


Remarks: This form differs from P. frequens (Tan 
Sin Hok) by having a tricyrtid test with more 
elongate and narrower abdomen which is not 
globose in outline. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Zhamoidellum Dumitrica 
Type species: Zhamoidellum ventricosum 


Dumitrica 


Range and Occurrence: Middle Jurassic to 
Cretaceous. Worldwide. 


Zhamoidellum funatoensis (Aita) 
Plate 21, figures 10-11, 17, 25 


Sethocapsa sp. A-MATSUOKA 1986a, pl. 2, fig. 8. 


Sethocapsa funatoensis AITA 1987, p. 73, pl. 2, figs. 
6a-7b; pl. 9, figs. 14-15. 

Sethocapsa spp. NAGAI and MIZUTANI 1992, pl. 6, 
figs. 12-13. 

Zhamoidellum funatoensis (Aita)- HULL 1997, p. 132, pl. 
38, figs. 13, 15. 


Remarks: This form is relatively small in size and 
spinose pore frames of abdomen are not so well 
developed as type specimen. 


Range and Occurrence: Middle Jurassic from 
Shikoku, Japan; Bathonian from Snowshoe 
Formation, east-central Oregon; and middle 
Oxfordian from Stanley Mountain, California. 
Common in the studied fauna. 


Family XITIDAE Pessagno 1977b 
Type genus: Xitus Pessagno 1977b 


Remarks: The presence of Antexitus spp. in this 
studied material indicates that the range of xitids 
goes down to Middle Jurassic. 


Range and Occurrence: Middle Jurassic 
(Bathonian) to Upper Cretaceous 
(Maaestrichtian). Worldwide. 


Genus Antexitus Yeh, n. gen. 
Type species: Antexitus pessagnoi Yeh, n. sp. 


Description: Test multicyrtid, with or without 
horn; conical to subcylindrical in outline. 
Test composed of two layers of pore frames; 
cephalis and abdomen often imperforated with 
microgranular silica coating; abdomen and each 
post-abdominal chamber with inner layer of 
three staggered rows of hexagonal pore frames, 
and with outer layer with costae radiating from 
nodes which present linearly along joints of post- 
abdominal chambers, corresponding to inner 
partition rings (See pl. 22, fig. 20). Nodes small to 
large, irregular to rounded in outline. Costae short 
to long, often raised up to form circumferential 
ridges above joints and extending on chamber 
surfaces to tight up adjacent chambers. Usualy 
more than three rows of pore frames in each post- 
abdominal chamer visible externally beneath web- 
like frameworks. Final post-abdominal chamber 
terminated with large circular open aperture. 
Narrow terminal tube as with Parvicingula s. s. 
not observed in the forms of this genus. 
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Remarks: The forms of this genus differ from 
Praeparvicingula Pessagno et al. (1993) by 
having linearly arranged nodes along joints of 
post-abdominal chambers throughout the test. 
They are distinguished from Parvicingula s.s. 
Pessagno, et al. (1993) and from Xitus Pessagno 
(1977b) by having a test with final post- 
abdominal chamber terminating with a larger 
circular open aperture rather than with a tubular 
extention. Some forms of Praeparvicingula with 
nodes only present at early chambers were known 
from Middle Jurassic (Bajocian and Bathonian) 
(see Pessagno and whalen 1982 and this study) 
and Upper Jurassic (Callovian and Oxfordian) 
(i. e., Blome 1984; Pessagno, Blome and Hull, 
1993). It seems that Antexitus Yeh, n. gen. 
represents the linkage of evolutionary trend from 
Praeparvicingula to Xitus. 


Etymology: Antexitus = ante (Latin, prefix = 
prematurely) +Xitus. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe Formation, east- 
central Oregon. 


Antexitus pessagnoi Yeh, n. sp. 
Plate 22, figures 1-3, 8, 14, 18-19 


Descriptions: Test conical, medium in size, 
mature forms usually with 7 post-abdominal 
chambers. Apical portion (cephalis and throx) 
moderately large and pointed with short horn, 
triangular in outline; outer surface mostly 
imperforated and covered by thick microgranular 
silica coating. Abdomen and post-abdominal 
chambers increasing gradually in width and very 
slowly in length as added. Outer layer of post- 
abdominal chamber composed of moderately 
large nodes linearly arranged along joints, with 
largest nodes present at earlier post-abdominal 
chambers and gradurally decreasing in size 
distally. Four to 6 costae radiating from each 
node and linking with those from all the adjacent 
nodes (including nodes from two adjacent 
circumferential ridges) to form prominent 
circumferential ridges above joints and long 
obliquely costae on outer suface of abdomen 
and post-abdominal chambers chambers. Four 
staggered rows of more or less equal-sized 
polygonal pore frames visible externally in each 
post-abdominal chamber. 
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Remarks: This species is characterized by having 
a test with large, pointed apical portion, by having 
large nodes linearly arraged along joints of post- 
abdominal chambers, and also by having costae 
radiating from each node and linking with those 
from adjacent nodes to build circumferential 
ridges along joints and to form large web-like 
structures on outer suface of inner latticed wall. 


Etymology: This species is named for Prof. Emile 
A. Pessagno, in honor of his great contributions to 
the study of Mesozoic radiolarians. 


Measurements (um) : Holotype + 4 paratypes. 


y U UCU U | Length of test | Width of test (max.) 
Holotype 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central OregonA. 


Deposition of types: Holotype = NMNS010413; 
paratypes = NMNS010414, National Museum of 
Natural Science, Taiwan, R.O.C. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Antexitus southforkensis Yeh, n. sp. 
Plate 22, figures 4-5, 9, 15-16, 21 


Descriptions: Test conical, medium in size, 
mature forms usually with 7 or more post- 
abdominal chambers. Cephalis small, conical, 
with very short horn; subsequent chambers 
trapezoidal in outline, gradually increasing in 
width distally. Test partially double layered; 
inner layer consisting of three staggered rows of 
hexagonal pore frames; outer layer starting with 
microgranular silica coating at cephalis, thorax 
and part of abdomen chamber. Circumferential 
ridges weakly developed along joints of 
post-abdominal chambers and composed of 
small nodes and short radiating bars which 
seldomly linking with costae from nodes of 
two circumferential ridges. Three to four rows 
of pore frames visible between two adjacent 
circumferential ridges. 


Remarks: This species is characterized by 
having a medium size conical test with pointed 
cephalis and with poorly developed nodosed 
circumferential ridges, and by lacking long costae 
across two adjacent circumferential ridges. 


Etymology: This species is named for the 
Southfork Member of Snowshoe Formation, 
where the type specimens were obtained. 


Measurements (um) : Holotype + 4 paratypes. 


y U UU | Length of test | Width of test (max.) 
Holotype 280 147 


276 134 


Max. 290 143 


Min. 261 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 
Deposition of types: Holotype = NMNS010415; 
paratypes = NMNS010416, National Museum of 
Natural Science, Taiwan, R.O.C. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


Antexitus yangi Yeh, n. sp. 
Plate 22, figures 6-7, 13, 17 


Descriptions: Test conical, medium to large in 
size, mature forms with 7 or more post-abdominal 
chambers. Cephalis hemispherical, lacking horn; 
subsequent chambers trapezoidal in outline, 
gradually increasing in width distally except 
last two chambers which remaining same in 
width. Test partially double layered; inner layer 
consisting of three staggered rows of hexagonal 
pore frames; outer layer of cephalis and thorax 
mostly imperforated (except joints) and with 
microgranular silica coating. Outer layer with two 
rows of polygonal pore frames developed above 
joints of abdomen and post-abdominal chambers, 
with linearly arranged, sparsely displaced nodes 
along each joint. Nodes small to medium in size, 
with very short costae which not strongly linking 
with other costae. Circumferential ridges not 
prominent. Four rows of pore frame visible within 
each post-abdominal chamber. 


Remarks: This species differs from A. pessagnoi 
Yeh, n. sp., by having a narrower test with 
cephalis hemispherical in shape rather than 
pointed, with smaller nodes and with lacking 
prominent circumferential ridges and well 
defined obliquely costae on outer surface of post- 
abdominal chambers. 


Etymology: This species is named for Dr. 
Qun Yang (Nanjing Institute of Geology and 
Paleontology, China), in honor of his contribution 
to the study of Mesozoic radiolarians. 


Measurements (um) : Holotype + 4 paratypes. 


y U UISI | Length of test | Width of test (max.) 
Holotype 267 129 
276 134 


Max. 301 143 


Min. 261 


Type Locality: OR-MA30 (See Sample Locality), 
Snowshoe Formation, east-central Oregon. 


Deposition of types: Holotype = NMNS010417; 
paratypes = NMNS010418, National Museum of 
Natural Science, Taiwan, R.O.C. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Common in the studied fauna. 


NASALLARIINA INCERTAE SEDIS 


Genus Canelonus Hull 1997 
Type species: Canelonus conus Hull 1997 


Range and Occurrence: Bathonian from 
Snowshoe Formation, east-central Oregon and 
middle Oxfordian from Stanely Mountain, 
California. 


Canelonus sp. cf. C. conus Hull 
Plate 17, figures 4-5, 16, 21 


Canelonus conus HULL 1997, p. 144-146, pl. 47, figs. 
15, 16, 19; pl. 48, fig. 17. 


Remarks: This form differs from C. conus Hull by 
having a test with broader apical portion and with 
shorter basal spines. 
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Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Canelonus (?) sp. B 
Plate 17, figures 6-7, 17 


Remarks: This form is questionably assigned 
to this genus because its final post-abdomional 
chamber is not closed. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Laxuscingula Yeh, n. gen. 
Type species: Parvicingula (?) obesa Takemura 
1986 


Description: Test large, multicyrtid, bell-shaped 
with large aperture, increasing in width and 
height gradually as added, consisting of one 
layer of polygonal pore frames. Cephalis dome- 
shaped, relatively small, completely or partially 
covered with microgranular silica, with apical and 
vertical horns when well preserved. Abdomen and 
each post-abdominal chamber consisting of 3 to 
4 or more staggered rows of polygonal (mainly 
hexagonal) pore frames; each post-abdominal 
chamber bended medially to form a dipping 
surface and vertical wall; joints between two 
post-abdominal chambers strengthened internally 
with a smooth ring. 


Remarks: The forms of this genus are 
distinguished from those of family 
Parvicingulidae (Pessagno 1977a; Pessagno 
and Whalen 1982) by several characteristics, 
including (1) both apical and vertical horns 
present when well preserved; (2) abdomen 
and each post-abdominal chamber consist 
of more than three rows of pore frames; (3) 
circumferential ridges are not well defined at 
outer surface of test; and (4) post-abdominal 
chambers are jointed by smooth rim (with circular 
cross-section) rather than ring-shaped partition 
plates (See Text-figure 17). 


Etymology: Laxuscingula =Laxus-a-um (Latin, 
adj. meaning wide) + cingula (Latin, n. meaning a 
girdle). 
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ee Laxuscingula Yeh, n. gen. Praeparvicingula Pessagno et al. 
apical and vertical horns present only apical horn 


Pore frames of each |more than 3 rows 3 rows 
chamber 


with undulatory profile; each chamber 
indented medially and lobated at joint 


with stepladder-like profile; each 
Outline of post- |chamber with dipping surface at upper 
abdominal chambers |portion and vertical wall at lower 
portion 


Circumferential ` not prominent well defined 
ridges 
S smooth rod-like rims, with circular ring-shaped partition plates 
Internal joints : 
cross-section 


TEXT-FIGURE 17. Comparison of test structure between Laxuscingula Yeh, n. gen. and 


Praeparvicingula Pessagno et al. (1993). 


Range and Occurrence: Middle Jurassic from 
Mino Terrane, Central Japan and Snowshoe 
Formation, east-central Oregon. 


Laxuscingula obesa (Takemura) 
Plate 23, figures 1, 6-7, 11, 15-16 


Parvicingula(?) obesa TAKEMURA 1982, p. 52, pl. 6, 
figs. 8-10, 11-12. 


Remarks: This form differs from other 
Praeparvicingula spp. in this study by (1) having 
cephalis with both apical and vertical horns, (2) 
having a large delicate single latticed layered test 
with weakly developed circumferential ridges 
around median portion of each post-sbdominal 
chamber rather than coincide with internal 
partitions, (3) consisting of 4 rows of polygonal 
pore frames at each post-abdominal chamber , and 
(4) post-abdominal chambers jointed internally 
by smooth rims rather than ring-shaped partition 
plates at joints which corresponding to strictures 
of outer surface.. 


Range and Occurrence: Middle Jurassic from 
Mino terrane, Japan and Middle Jurassic (upper 
Bathonian) from Mino Terrane, Central Japan and 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Genus Minutusolla Yeh, n. gen. 
Type species: Minutusolla tangae Yeh, n. sp. 


Description: Test cyrtoid with four segments, 
small to medium in size. Cephalis hemispherical 


to dome-shaped, lacking horn; thorax trapezoidal; 
abdomen large and inflated; post-abdominal 
chamber constricted, trapezoidal in outline, 
with a relatively large circular aperture. Test 
double-layered; inner layer latticed, composed of 
irregularly arranged polygonal pore frames; outer 
layer either covered with thicker microgranular 
silica (i. e., cephalis and thorax) or superimposed 
with raised pores or spinal structures. Sutural 
pores present between chambers. 


Remarks: Forms of this genus differ from 
Hiscocapsa O° Doughty s. s. Hull (1997) (open 
tetra-cyrtid nassellarian present in the studied 
sample) by having a test terminated with a 
constricted chamber rather than with an inflated 
chamber. 


Etymology: Minutusolla = Minutus (Latin, adj., 
meaning very small) + olla (Latin, noun, meaning 
a pot). 


Range and Occurrence: Middle Jurassic 
(Bathonian) from Snowshoe Formation, east- 
central Oregon. 


Minutusolla yaoi Yeh, n. sp. 
Plate 18, figures 1-2, 8-9, 15-17, 22-25, 29; pl ate 
21, figure 12 


Description: Test as with genus composed of 4 
segments, medium in size. Cephalis dome-shaped 
without horn; thorax trapezoidal; abdomen large 
and inflated; post-abdominal chamber constricted, 
trapezoidal in outline, with a large aperture. Inner 


layer of test composed of polygonal (mainly 
hexagonal and pentagonal) pore frames; size of 
pore frames small (cephalis and thorax) to large 
(abdomen and post-abdominal chamber). Outer 
surface of cephalis usually imperforated with 
microgranular silica coating, perforated with 
small pore at thorax, with thick and raised pore 
frames prominent on abdomen and less prominent 
on post-abdominal surface. 


Remarks: This species is characterized by having 
a tetra-cyrtid test with inflated abdomen and tube- 
like post-abdominal chamer. 


Etymology: This species is named after Prof. 
Akira Yao (Osaka City Univ., Japan) in honor 
of his contributions to the study of Mesozoic 
radiolarians. 


Measurements (um) : Holotype + 4 paratypes. WT 
= maximum width of thorax; WA = maximum 
width of abdomen; WP = maximum width of 
post-abdominal chamber; HCT = height of 
cephalis and thorax; HAB = height of abdomen; 
HPA = height of post-abdominal chamber. 


|. [WT| WA | WP |HCT|HAB| HPA 
| Mean [60 | 138|100| 49 | 111 | 35° 


Type Locality: Sample OR-MA30 (See Locality 
Description), Snowshoe Formation, east-central 
Oregon. 


Deposition of types: Holotype, NMNS010419 ; 
paratypes, NMNS010420, National Museum of 
Natural Science, Taiwan, R.O.C. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 
Abundant in the studied fauna. 


Minutusolla sp. cf. M. yaoi Yeh, n. sp. 
Plate 18, figures 10-11, 28 


Remarks: This form differs from M. yaoi Yeh, n. 
sp., by having a smaller size test with relatively 
large cephalis and thorax, and with shorter post- 
abdominal chamber. 


Yeh : A Middle Jurassic radiolarian fauna 73 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. 


Genus Palinandromeda Pessagno, Blome and 
Hull 1993 

Type species: Andromeda crassa Baumgartner et 
al. 1980 


Andromeda BAUMGARTNER et al. 1980, p. 49-50. — 
YANG and WANG 1990, p. 212. 
Palinandromeda PESSAGNO, BLOME and HULL 1993, 


nomen novum for Andromeda Baumgartner et al. 1980. 


Range and Occurrence: Lower to Upper Jurassic. 
Worldwide. 


Palinandromeda fimbria Hull 1997 
Plate 23, figure 2 


Palinandromeda fimbria HULL 1997, p. 152-153, pl. 48, 
figs. 1, 3, 6, 7, 22, 23. 


Remarks: 'This form is rare in the studied sample. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; 
Upper Jurassic (lower Kimmeridgian) from 
Volcanopelagic strata above Coast Range 
ophiolite, California and Stanley Mountain, 
California. Common in the studied fauna. 


Palinandromeda sp. A 
Plate 23, figures 3-5, 10, 13-14, 17-18 


Palinandromeda sp. B HULL 1997, p. 156, pl. 48, fig. 5. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon; 
Upper Jurassic (middle Oxfordian) from Stanley 
Mountain, California. Rare in the studied fauna. 


Genus Protunuma Ichikawa and Yao 
Type species: Protunuma fusiformis Ichikawa and 
Yao 1976 


Unuma ICHIKAWA and YAO 1976, p. 114. 


Range and Occurrence: Middle and Upper 
Jurassic. Worldwide. 
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Protunuma japonica Matsuoka and Yao 
Plate 15, figures 1-2, 20 


Protunuma japonica MATSUOKA and YAO 
1985, p. 130, pl. 1, figs. 11-15; pl. 3, figs. 6-9. 
-BAUMGARTNER et al. 1995, p. 434, pl. 3292. 


Range and Occurrence: Middle Jurassic (upper 
Bathonian) to Upper Jurassic (lower upper 
Tithonian). Worldwide. Rare in the studied fauna. 


Genus Triversus Takemura 1986 
Type species: Triversus japanicus Takemura 1986 


Range and Occurrence: Lower Jurassic 
(Sinemurian) to Upper Jurassic (upper Tithonian). 
Mino Complex, Japan; Queen Charlotte Islands, 
British Columbia; Snowshoe Formation, east- 
central Oregon; Volcanopelagic strata, Stanley 
Mountain, California and lower member of Taman 
Formation, Mexico. 


Triversus fastigatus Hull 
Plate 17, figures 9-11 


Triversus fastigutus HULL 1997, p. 170, pl. 51, figs. 3-5, 
16, 22. 

Triversus sp. KIESSLING 1999, p. 60-62, pl. 11, figs. 
5-6. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon and 
Upper Jurassic (lower upper Kimmeridgian) 
from Taman Formation, Mexico; Upper Jurassic 
(Kimmeridgian to lower Tithonian) from 
Ameghino Formation, Antarctic Peninsula. 
Common in the studied fauna. 


Nassellaria gen. et. sp. indet. A 
Plate 15, figures 7, 19, 23 


Remarks: This form is characterized by having 
a conical multicyrtid test with post-abdominal 
chambers composed of staggered rows of 
polygonal (mainly hexagonal and pentagonal) 
pore frames and also by having a constricted final 
post-abdominal chamber terminated with a large 
circular aperture. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 


in the studied fauna 


Nassellarian gen. et. sp. indet. B 
Plate 21, figure 18 


Remarks: This form is characterized by having 
a fusiform test with a widiest portion at median 
portion of test and terminated with a circular 
aperture. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 


Nassellarian gen. et. sp. indet. C 
Plate 23, figure 8-9, 12 


Remarks: This form is characterized by having a 
sponge test with a long, rod-like horn and with a 
moderately large aperture at distal end. 


Range and Occurrence: Middle Jurassic 
(Bathonian) from South Fork Member of 
Snowshoe Formation, east-central Oregon. Rare 
in the studied fauna. 
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PLATE 1 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (loc. OR-MA30) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2,5, 15 Charlottea carterae Yeh, n. sp. (P.30) 
1, 5, 15, Holotype, NMNS010367; scales = 100, 100 and 50um, 


respectively. 2, A broken specimen showing internal structure, scale = 100um. 


3-4 Charlottea sp. cf. C. weedensis Whalen and Carter (P.30) 
Scales = 100um. 


6, 8, 10,14 Charlottea sp. A (P.30) 
Two broken specimens showing internal structure, scales = 100, 100, 


74 and 56um, respectively. 6, 10, same specimen; 8, 14, same specimen. 


7,16 Xiphostylus sp. A (P.50) 
Scales = 100 and 53um, respectively. 


9, 11-13, 17 Bolenid gen. et sp. indet. A (P.32) 
Scales = 100, 100, 75, 100 and 50um, respectively. 9, 17, Same specimen. 11-12, 


Same specimen showing two layers of medullary shells. 
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PLATE 2 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (loc. OR-MA30) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-3, 20 Perispyridium darwini MacLeod (P.31) 
Scales = 100, 100, 100 and 50um, respectively. 


4, 10, 15 Perispyridium sp. A (P.32) 
Scales = 100, 100 and 59um, respectively; 10, 15, same specimen. 


5 Perispyridium sp. aff. P. darwini MacLeod (P.31) 
Scale = 100um. 


6,21 Perispyridium gujohachimanense Takemura (P.31) 


Same specimen, scales = 100 and 50um, respectively. 


7-8 Perispyridium dumitricai Pessagno and Blome (P.31) 


Scales = 100um; 4, a juvenile form; 9, a mature form. 


9 Perispyridium sp. cf. P. dettermani Pessagno and Blome (P.31) 
Scale = 100um. 
11-12, 18 Perispyridium whalenae Yeh, n. sp. (P.31) 


Paratypes, NMNS010402; scales = 100um; 11, 12, same specimen. 


13-14, 17 Perispyridium whalenae Yeh, n. sp. (P.31) 
13, 14, Same specimen, a juvenile form with cephalis and a simple ring of 
peripheral shell; scales = 100 and 67um, respectively. 17, A specimen with 
incomplete skeleton; note three short ridges of a spine present at bottom left; 


scale = 100um. 


19, 22 Perispyridium whalenae Yeh, n. sp. (P.31) 
Holotypes, NMNS010401; scales = 100 and 62um, respectively. 
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PLATE 3 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 12 Archaeohagiastrum sp. aff. A. munitium Baumgartner (P.33) 


Scales = 100 and 71 uum, respectively. 


2 Tritrabs sp. A (P.37) 


Scale = 100um. A juvenile form. 


3, 5,17 Homoeparonaella elegans (Pessagno) (P.33) 
Scales = 100, 100 and 61um, respectively. 5, 17, Same specimen; 


note a short ray budding from central area. 


4 Homoeparonaella sp. cf. H. elegans (Pessagno) (P.33) 
Scale = 100um. 
6-8,16 Tritrabs sp. cf. T. worzeli (Pessagno) (P.37) 


6, A broken specimen, scale = 100um. 7, 8, 16, Same specimen; 


scales = 100, 100 and 61um, respectively. 


9-11,14 Tritrabs suavis Hull (P.37) 
9, scale = 100um. 10-11, Same specimen, scales = 100um. 14, A 
broken ray with one short middle spine and two long lateral spines at 


ray tip, scale = 96um. 


13, 15 Higumastra sp. cf. H. inflata Baumgartner (P.34) 


Same specimen, scales = 100 and 62um, respectively. 
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PLATE 4 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 


Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 5, 9, 12, 
13-16 


2,6, 10 


7-8, 11 


Higumastra obesabraccia Yeh, n. sp. 


1,5,15, Holotype, NMNS010371, scales = 100, 100 and 51 uum, respectively. 


(P.34) 


9, 12-14, Paratypes, NMNS010372; scales = 100, 100, 100 and 75um, respectively; 


13-14, same specimen. 16, A broken specimen showing medullary shell with short 


primary beams, scale = 60um. 


Higumastra sp. cf. H. transversa Blome 


Same specimen; scales = 100, 100 and 70um, respectively. 


Higumastra sp. cf. H. transversa Blome 
A broken specimen showing internal structure and medullary shells, 


scales = 100 and 57um. 


Higumastra laxa Yeh 


Whole view and enlargement of one ray; scale = 100um. 


Higumastra angustabraccia Yeh, n. sp. 
7, An immature form, scale = 100um. 8, 11, Holotype, NMNS010369, 
scales = 100 and 67um, respectively. 


(P.35) 


(P.35) 


(P.34) 


(P.33) 
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PLATE 5 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1 Tetratrabs sp. cf. T. izeensis Yeh (P.37) 
Scale = 100um. 


2-4, 6-7, 17 Pseudocrucella tangae Yeh, n. sp. (P.35) 
2, 6, Holotype, NMNS010373; scales = 100 and 77um, respectively. 
3-4, 7, 17, Paratype, NMNS010374; scales = 100, 54 , 100 and 42um, respectively. 


5 Tetraditryma sp. aff. T. pseudoplena Baumgartner (P.36) 
Scale = 100um. 


8 Tetraditryma sp. cf. T. pseudoplena Baumgartner (P.36) 
Scale = 100um. 
9, 11, 16 Higumastra sp. A (P.35) 


Scales = 100, 100 and 47um, respectively; 9, 16, same specimen. 


10 Higumastra sp. cf. H. angustabraccia Yeh, n. sp. (P.34) 
Scale = 100um. 

12 Higumastra sp. sp. cf. H. inflata Baumgartner (P.34) 
Scale = 100um. 

13-14 Tetraditryma pseudoplena Baumgartner (P.36) 


Two broken specimens; scales = 100um. 


15 Tetratrabs sp. A (P.37) 
Scale = 100um. 


89 


Sey ae Po 


4 


m ew 


3 
S 
3 

a 
S 
a 

“E 

3 
° 

RS, 

yo] 
8 
& 
Q 

BD 
n 
S 
S 
5 

Ss 
[5 

E 

"a 

9 

< 

© 
> 


90 Coll. and Res. (2009) 22: 15-125 


PLATE 6 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2, 4-5, 7 Tetraditryma corralitosensis (Pessagno) (P.36) 
Same specimen; scales = 100, 40, 52, 68, and 39um, respectively. 


3,6 Tetraditryma corralitosensis (Pessagno) (P.36) 


Same specimen, scales = 100 and 71um, respectively. 


8-11 Tetraditryma coldspringensis (Pessagno, Blome and Hull) (P.36) 
8-9, A broken specimen showing three layers of medullary shell, 
scales = 100 and 37um, respectively. 10-11, Same specimen, 
scales = 100um. 
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PLATE 7 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2, 6-7, 
16 


3,21 


4-5, 20 


8, 11-13 


9-10, 17 


14-15, 18 


19, 22 


Leugeo hullae Yeh, n. sp. (P.40) 
1-2, 16, Holotype, NMNS010375, scales = 100, 100 and 46um, respectively. 
6-7, Same specimen, paratype, NMNS010376, scales = 100um. 


Leugeo hullae Yeh, n. sp. (P.40) 
Same specimen, paratype, NMNS010376; scales = 100 and 33um, respectively. 


Levileugeo ordinarius Yang and Wang (P.39) 
Same specimen, scales = 100, 100 and 33um, respectively. 


Note cortical shell with a rudimentary spine at top right of figure 5. 


Leugeo hullae Yeh, n. sp. 
Forms with one or two secondary spines; paratypes, NMNS010376; scales = 100um. 


Levileugeo sp. aff. L. ordinarius Yang and Wang (P.39) 
Scales = 100, 100 and 36um, same specimen, arrows pointing to a rudimentary 
secondary spine of cortical shell; note that some hexagone with central pore 


frames splitting into more pores. 


Leugeo hullae Yeh, n. sp. (P.40) 
Broken specimens showing medullary shell with 6 primary beams present at 3 axes 


of an isometric system and inner framework of cortical shell, sacles = 100um. 


Helenid gen. indet. sp. A (P.38) 
Same specimen; arrows pointed to the rudimentary secondary spines; 


scales = 100 and 39um, respectively. 
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PLATE 8 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2 Pantanellium foveatum Mizutani and Kido (P.42) 
Scales = 100um. 


3 Pantanellium inornatum Pessagno and Poission (P.42) 


Scale = 100um. 


4-5 Pantanellium ultrasincerum Pessagno and Blome (P.43) 


Scales = 100um. 


6-7 Zartus thayeri Pessagno and Blome (P.43) 
Scales = 100um. 


8-9, 25, 30 Trillus sp. cf. T. elkhornensis Pessagno and Blome (P.43) 
Scales = 100, 100, 53 and 53um; 8, 30, a juvenile form; 9, 25, a mature form. 


10-11,18, Pachyoncus crassus Pessagno and Blome (P.41) 
27,31 Scales = 100, 100, 100, 43 and 46um, respectively; 10, 31, same specimen; 


18, 27, same specimen. 


12-14, 29, Pachyoncus floreus Yeh, n. sp. (P.41) 
32,33 12, 32, Holotype, NMNS010377, scales = 100 and 46um, respectively. 
13-14, 29, 33, Paratypes, NMNS010378, scales = 100 and 46um, respectively. 


13, 33, Same specimen; 14, 29, same specimen. 


15 Pachyoncus sp. aff. P. floreus Yeh, n. sp. (P.42) 
Scale = 100um. 
16-17 Pantanellium sp. A (P.43) 


Scales = 100um. 


19, 26 Pantanellium sp. B (P.43) 
Scales = 100 and 51um, respectively. 


20-21,28 Pachyoncus sp. A (P.42) 
Scales = 100, 100 and 43um, respectively. 21, 28, Same specimen. 


22 Pantanellium sp. C (P.43) 
Scale = 100um. 
23-24,34 Pantanellium pinguisfloreus Yeh, n. sp. (P.42) 


23, 34, Holotype, NMNS010379, scales = 100 and 45um, respectively. 
24, Paratype, NMNS010380. 
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PLATE 9 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2 Parvivacca sp. A (P.45) 


Same specimen, scales = 100um. 


3,6, 17 Parvivacca sp. cf. P. blomei Pessagno and Yang (P.45) 
3, 17, a broken specimen showing medullary shell and its radial beams, 
scales = 100 and 58um, respectively; 6, two broken halves of one specimen, 


medullary shell not preserved, scales =100um. 


4 Lanubus sp. cf. L. holdsworthi Pessagno and Yang (P.44) 
Scale = 100um. 


5,12 Lanubus (?) sp. A (P.44) 
Same specimen, scales = 100 and 34um, respectively. Note that cortical shell 


with very thin pore frames and medullary shell visible through cortical shell. 


gi Lanubus sp. B (P.44) 
Scale = 100um. 
8, 13,18 Tripocyclia southforkensis Pessagno and Yang (P.50) 


Same specimen, scales = 100, 100 and 53um, respectively. 


9-10,19 Empirea sp. A (P.32) 
Scales = 100, 100 and 49um, respectively. 


11, 15 Turanta nodosa Pessagno and Blome (P.66) 
Scales 2 100um. 


14, 16 Turanta morinae Pessagno and Blome (P.66) 


Scales = 100 and 65um, respectively. 
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PLATE 10 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-5,20 


6-7 


8-9 


10, 24 


11, 15-16, 


21-23 


12, 25 


13-14, 19 


17-18, 26 


Emiluvia oregonensis Yeh, n. sp. (P.48) 
1-2, Holotype, NMNS010389; scales = 100um.; 3-4, paratype, NMNS010390. 
5, 20, a juvenile form with primary spines under developing, scales = 100 and 


23um, respectively. 


Emiluvia sp. cf. E. oregonensis Yeh, n. sp. (P.49) 
Scales = 100 um. 


Emiluvia sp. aff. E. oregonensis Yeh, n. sp. (P.49) 


Scales = 100um; same specimen. 


Neoconocaryomma acusspina Yeh, n. sp. (P.46) 
Holotype, NMNS010381; scales = 100 and 47um, respectively. 


Neoconocaryomma acusspina Yeh, n. sp. (P.46) 
Paratypes, NMNS010382; 11, = 100um. 15, 21-22, same specimen, showing 
medullary shell and cortical shell with doublelayers of pore frames, scales = 100, 

64 and 77um, respectively; 16, 23, same specimen, showing two layers of 


medullary shell, scales = 100 and 40um, respectively. 


Neoconocaryomma sp. cf. N. tripalmaspina Yeh, n. sp. (P.47) 


Scales = 100 and 44um, respectively. 


Neoconocaryomma tripalmaspina Yeh, n. sp. (P.46) 
Holotype, NMNS010383; scales = 100, 100 and 54um, respectively. 


Praeconocaryomma yakounensis Carter (P.47) 


Scales = 100, 100 and 39um, respectively;17, 26, same specimen. 
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PLATE 11 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2 


4-5 


6-7, 19 


8, 12, 
16-17 


9, 13, 20 


10-11, 
15, 18 


Emiluvia sp. A (P.49) 


Same specimen; scales = 100um. 


Emiluvia sp. B (P.49) 
Scales =100um; 3, a juvenile form. 


Emiluvia sp. C (P.50) 


Same specimen ; scales = 100 and 54um, respectively. 


Emiluvia sp. aff. E. oregonensis Yeh, n. sp. (P.49) 
Scales = 100, 100 and 42um, respectively; 7, 19, a specimen with 
partly built cortical shell. 


Emiluvia kozuri Yeh, n. sp. (P.48) 
Scales = 100, 100, 52 and 100um, respectively; 8, 17, two specimens 

with medullary shells and primary spines ready for building the cortical 

shell. 12, 16, Same specimen, showing two layers of medullary shell and 

1“ medullary shell with primary radial beams connecting to primary 


spines and and secondary radial beams connecting to nodes of cortical shell. 


Emiluvia kozuri Yeh, n. sp. (P.48) 
9, Paratype, NMNS010388, scale = 100um. 13, 20, Holotype, 
NMNS010387, scales = 100 and 45um, respectively. 


Emiluvia goricanae Yeh, n. sp. (P.47) 
10-11, Holotype, NMNS010385, scales = 100um. 15, 18, a broken specimen 
showing 1“ medullary shell with branching tip present at each 


secondary radial beam; scales = 100 and 25um, respectively. 
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PLATE 12 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 6-7, 25 


2,11,17-18, 
21-22 


3,8,13-14 


4, 9, 12 


5,10,15-16 


19, 23, 26 


20, 24, 27 


Orbiculiforma librataspira Yeh, n. sp. (P.53) 
1, 25, Paratype, NMNS010396; note that central cavity with medullary shell composed 
of 3 spiral whorls of polygonal frameworks. 6,7, Holotype, NMNS010395, scales = 
100, 100, 100 and 49um, respectively. 


Orbiculiforma librataspira Yeh, n. sp. (P.53) 
Paratypes, NMNS010396; 2, a broken specimen showing the central knob 

of medullary shells; 11, note that center of test with spiral medullary shells 

and its last whorl connecting to inner wall of a rim-shaped cortical shell with short 
bars. 17,18, Holotype, NMNS010395. 21,22, half of a test showing broken spiral 
whorls of medullary shells at center and tightly attached to a rim-shaped spongy 


cortical shell with short bars; scales = 100um. 


Orbiculiforma sp. A (P.54) 


Scales = 100um; 3, 8, same specimen; 13, 14, same specimen. 


Orbiculiforma sentarota Yeh, n. sp. (P.53) 
4, Paratype, NMNS010398; 9, holotype, NMNS010397; scales = 100um; 12, a 


specimen with medulary shells broken off, scales = 100um. 


Orbiculiforma hexagonaora Yeh, n. sp. (P.52) 
5,10, Paratypes, NMNS010394, two poorly preserved specimens showing 

medullary shells and rim-shaped cortical shell are distinguished. 15,16, holotype, 
NMNS010393; scales = 100um. 


Orbiculiforma sp. B (P.54) 
Same specimen, scales = 100,100 and 43um, respectively. 


Orbiculiforma densaora Yeh, n. sp. (P.52) 
Holotype, NMNS010391; scales = 100, 100 and 57um, respectively. 


103 


Yeh : A Middle Jurassic radiolarian fauna 


104 Coll. and Res. (2009) 22: 15-125 


PLATE 13 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1 Orbiculiforma sp. C (P.54) 
Scale = 100um. 


2-3 Spumellarian gen. et sp. indet. A (P.58) 


Same specimen, scales = 100um. 


4-5 Orbiculiforma sp. D (P.54) 


Same specimen, scales = 100um. 


6, 15 Archaeospongoprunum praeimlayi Pessagno, Blome and Hull (P.57) 
Scales = 100, and 51 jum, respectively. 


7-8, 19 Orbiculiforma sp. E (P.54) 
Scales = 100, 100 and 47um, respectively. 


9-10, 20-21 Teichertus pessagnoi Yeh, n. sp. (P.58) 
Paratypes, NMNS010400; scales = 100, 100, 45 and 43um, 


respectively; 2, 16, same specimen; 6, 18, same specimen. 


11 Acanthocircus sp. A (P.58) 
Scale = 100um. 

12 Acanthocircus sp. aff. A. carinatus Foreman (P.57) 
Scale = 100um. 

13, 17 Emiluvia pessagnoi Foreman (P.49) 


Same specimen; scales = 100 and 66um, respectively. 


14, 18 Teichertus pessagnoi Yeh, n. sp. (P.58) 
Holotype, NMNS010399, scales = 100um. 


16 Teichertus splendidus Hull (P.58) 
Scale = 100um. 
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PLATE 14 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1,5,9,22 Paronaella grahamensis Carter (P.56) 
1, 5, Same specimen, scales = 100um; 9, 22,same specimen, note that lacuna 


present at top surface, scales = 100 and 47um, respectively. 


2 Crucella sp. cf. C. angulosa Carter (P.55) 
Scales = 100um. 


3,7,16 Crucella beata (Yeh) (P.55) 


Scales = 100um; 3, 7, same specimen. 


4, 8, 23 Crucella sp. A (P.55) 
Scales = 100, 100 and 43um, respectively. 4, 23, a juvenile form; 8, a mature form. 
6 Crucella sp. cf. C. theokaftensis Baumgartner (P.55) 
Scale = 100um. 
10 Paronaella sp. aff. P. grahamensis Carter (P.55) 
Scale = 100um. 
11, 17 Paronaella skowkonaensis Carter (P.56) 


11, A juvenile form. 17, A broken specimen of mature form. Scales = 100um. 


12 Paronaella sp. A (P.58) 
Scale = 100um. 

13 Crucella sp. B (P.56) 
Scale = 100um 

14, 18 Angulobracchia bulbosa Hull (P.55) 


Scales = 100um. 


15,21 Paronaella obesa (Yang) (P.56) 


Same specimen; scales = 100, and 54um, respectively. 


19 Paronaella pygmaea Baumgartner (P.56) 
Scale = 100um. 
20 Paronaella kotura Baumgartner (P.56) 


Scale = 100um. 


Yeh : A Middle Jurassic radiolarian fauna 107 


108 Coll. and Res. (2009) 22: 15-125 


PLATE 15 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 


Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 2, 20 


4-5, 21 


6, 9-13 
15-17 


7, 19, 23 


8, 14, 18 


Protunuma japonica Ichikawa and Yao (P.74) 


Same specimen; scales = 100, 100 and 46um, respectively. 


Parahsuum (?) sp. A (P.60) 


Same specimen; scales = 100 and 58um, respectively. 


Hsuum belliatulum Pessagno and Whalen (P.60) 


Same specimen; scales = 100, 100 and 50um, respectively. 


Hsuum brevicostatum (Ozvoldová) (P.60) 
6, 9-12, Scales = 100um; 13, 15-17, scales = 75, 60, 77, and 60um, respectively; 


6, 13, same specimen; 10, 15, same specimen;12, 17, same specimen. 


Nassellarian gen. et sp. indet. A (P.74) 


Same specimen; scales = 100, 58 and 50um, respectively. 


Parahsuum (?) hiconocosta Baumgartner and De Wever (P.60) 


Same specimen, scales = 100, 88 and 56um, respectively. 
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PLATE 16 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 8, 14 Praeparvicingula schoolhouseensis (Pessagno and Whalen) (P.61) 
Scales = 100, 100 and 47um, respectively.1, a juvenile form; 


8, 14, same specimen. 


2-3, 19-20 Praeparvicingula sodaensis (Pessagno and Whalen) (P.61) 
Scales = 100, 100, 50 and 57um, respectively; 2, 19, same 


specimen; 3, 20, same specimen. 


4-5 Praeparvicingula profunda (Pessagno and Whalen) (P.61) 
Scales = 100um. 


7,13,18,22 Praeparvicingula inornata (Blome) (P.61) 
Scales = 100, 100, 63 and 55um, respectively; 7, 18. same 


specimen; 13, 22, same specimen. 


9-10,15-16 Praeparvicingula sp. aff. P. vera (Pessagno and Whalen) (P.61) 
Scales = 100, 100, 65 and 63um, respectively; 9, 15, same 


specimen; 10, 16, same specimen. 


11,21 Praeparvicingula burnsensis (Pessagno and Whalen) (P.61) 


Scales = 100 and 55um, respectively; same specimen. 


12, 17 Praeparvicingula inornata (Blome) (P.61) 


Scales = 100 and 56um, respectively; same specimen. 
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PLATE 17 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-3, 12, 20 Praeparvicingula decora (Pessagno and Whalen) (P.61) 
Scales = 100,100, 100, 88 and 58um, respectively. 1, 20, Same specimen; 


3, 12, same specimen. 


4-5, 16, 21 Canelonus sp. cf. C. conus Hull (P.71) 
4, 16, 21, Same specimen; scales = 100, 62 and 54um, respectively. 5, 


showing short initial basal spines present at last chamber; scales = 100um. 


6,7,17 Canelonus (?) sp. B (P.71) 


Scales = 100, 100 and 48um, respectively; 6, 17, same specimen. 


8, 15, 23 Parahsuum officerense (Pessagno and Whalen) (P.60) 


Scales = 100, 58 and 42um, respectively; 8, 19, same specimen. 


9-11 Triversus fastigatus Hull (P.74) 
Scales = 100,100 and 88um, respectively. 10-11, same specimen. 


13, 22 Wrangellium oregonense Yeh (P.59) 


Same specimen; scales = 100 and 44um, respectively. 


14, 18-19, 24 Spongocapsula palmerae Pessagno (P.62) 
Same specimen; scales = 100, 83, 56 and 65um, respectively. 
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PLATE 18 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 


Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-2 


8-9, 15-17, 
22-25, 29 


10-11, 


28 


12 


13 


14 


18-20, 27 


21, 26, 30 


Minutusolla yaoi Yeh, n. sp. (P.72) 
Holotype, NMNS010419; scales = 100um. 


Napora sp. aff. N. antelopensis Pessagno et al. (P.66) 
Scale = 100um. 


Napora antelopensis Pessagno et al. (P.66) 


Scales = 100um. 


Minutusolla yaoi Yeh, n. sp. (P.72) 
8-9, Paratype, NMNS010420; scales = 100um; 15-16, 23, a broken specimen, 

showing internal partitions of last two chambers, scales = 100,100 and 65um, 
respectively. 17, 24-25, 29, Same specimen, scales = 100, 50, 100 and 68um, 
respectively. 22, A broken specimen showing partitions between throx, abdomen 


and post-abdominal chamber, scale = 65um. 


Minutusolla sp. cf. M. yaoi Yeh, n. sp. (P.73) 
Scales = 100, 100 and 50um, respectively. 


Napora opaca Pessagno et al. (P.67) 
Scales = 100um. 


Napora bumgartneri Pessagno et al. (P.66) 
Scale = 100um. 
Napora sp. aff. N. cosmica Pessagno et al. (P.66) 
Scale = 100um. 
Hilarisirex oregonensis Pessagno et al. (P.59) 


18-19, A juvenile form, scales = 100 and 50um. 20, 27, Same specimen; 
scales = 100 and 50um. 


Katroma sp. cf. K. pinquitudo Whalen and Carter (P.62) 
Scales = 100, 100 and 77um, respectively. 26, 30, Same specimen. 
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PLATE 19 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-3, 19 Telacapsula wangi Yeh, n. sp. (P.65) 
1, 19, Holotype, NMNS010409, scales = 100, 100 and 45um, respectively. 


4, 16 Telacapsula sp. aff. T. littlescottyensis Yeh, n. sp. (P.63) 
Scales = 100 and 55um, respectively. 


5-7,17,20, Telacapsula littlescottyensis Yeh, n. sp. (P.63) 
21 5-6, 17, 20, Paratypes, NMNS010404, scales = 100, 100, 58 and 45um, 
respectively; 5, 17, same specimen; 6, 20, same specimen. 7, 21, Holotype, 
NMNS010403, scales = 100 and 62.5um, respectively. 


8 Telacapsula sp. aff. T. wangi Yeh, n. sp. (P.65) 
Scale = 100um. 
9, 15 Telacapsula sp. cf. T. johndayensis Yeh, n. sp. (P.64) 


Scales = 100 and 60um, respectively. 


10, 14, 18 Telacapsula johndayensis Yeh, n. sp. (P.64) 
Holotype, NMNS010405, scales = 100, 65 and 43um, respectively. 


11-12 Telacapsula johndayensis Yeh, n. sp. (P.64) 
Paratypes, NMNS010406; scales = 100um. 


13 Telacapsula sp. aff. T. johndayensis Yeh, n. sp. (P.64) 
Scale = 100um. 
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PLATE 20 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 


Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1-8, 13, 
16-17 


9, 14 


10-12,15, 
18-19 


Telacapsula odoghertyi Yeh, n. sp. (P.64) 
1, 7, 13, Holotype, NMNS010407, scales = 100, 64 and 55um, respectively. 

2-6, 16-17, Paratypes, NMNS010408, scales 2100, 100, 100,100, 100, 52 and 

47um, respectively; 5, 17, same specimen, note that inner wall visible at 2" last 
post-abdominal chamber; 6, 16, same specimen, note that cephalis capped by 


a hollow knob. 


Telacapsula sp. cf. T. odoghertyi Yeh, n. sp. (P.65) 
Scales = 100 and 37um, respectively 


Telacapsula sp. aff. T. odoghertyi Yeh, n. sp. (P.65) 
Scales = 100, 100, 100, 46, 42 and 43um, respectively; 10, 15, 18, same 


specimen; 12, 19, same specimen. 
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PLATE 21 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 8, 20, 22 Hiscocapsa matsuokai Yeh, n. sp. (P.67) 
1, 20, Holotype, NMNS010411; scales = 100 and 60um, respectively. 8, 22, 
Paratype, NMNS010412; scales = 100 and 44um, respectively. 


2.2]; Hiscocapsa sp. A (P.68) 


Same specimen; scales = 100, 53 and 41 um, respectively. 


3-5, 15, 24 Hiscocapsa sp. A (P.68) 
Scales = 100, 100, 100, 80 and 41um, respectively. Three juvenile forms; 


3, 15, 24, same specimen; 4-5, same specimen. 


6-7, 19, 26 Praezhamoidellum frequens (Tan Sin Hok) (P.68) 
Scales = 100, 60 and 36um, respectively. 7, 19, 26, Same specimen. 


9, 16 Hiscocapsa sp. cf. H. matsuokai Yeh, n. sp. (P.68) 


Same specimen; scales = 100 and 60um, respectively. 


10-11,17,25 Zhamoidellum funatoensis (Aita) (P.68) 


Same specimen; scales = 100, 100, 60 and 35um, respectively. 


12 Minutusolla yaoi Yeh, n. sp. (P.72) 
Paratype, NMNS ; scales = 100um. 


13-14, 23 Praezhamoidellum sp. A (P.68) 
Same specimen, scales = 100, 100 and 45um, respectively. 


18 Nassellarian gen. et sp. indet. B (P.74) 
Scales = 54m. 
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PLATE 22 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 


Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 18 


2-3, 8, 14, 
19 


4, 21 


5, 9, 15-16, 


6-7, 13, 17 


10-12 


20 


Antexitus pessagnoi Yeh, n. sp. (P.69) 
Holotype, NMNS010413, scales = 100 and 56um, respectively. 


Antexitus pessagnoi Yeh, n. sp. (P.69) 
Paratypes, NMNS010414; scales = 100, 100, 100, 60 and 55um, respectively; 


2, 19, same specimen; 8, 14, same specimen. 


Antexitus southforkensis Yeh, n. sp. (P.70) 
Holotype, NMNS010415, scales = 100 and 42um, respectively. 


Antexitus southforkensis Yeh, n. sp. (P.70) 
Paratypes, NMNS010416; scales = 100, 100, 50 and 51um, respectively; 


9, 15, same specimen, a juvenile form; 5, 16, same specimen. 


Antexitus yangi Yeh, n. sp. (P.70) 
6, 17, Paratype, NMNS010418, scales = 100 and 42um, respectively. 
7,13, Holotype, NMNS010417, scales = 100 and 42um, respectively. 


Quarticella sp. cf. O. ovalis Takemura (P.59) 
Same specimen; scales = 100, 100 and 67um, respectively. 


Antexitus sp. (P.69) 
A broken specimen showing internal layer of pore frame structure and ring-shaped 


partitions. Scale = 65um. 
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PLATE 23 


All figures are scanning electron micrographs of Middle Jurassic (Bathonian) radiolarians from South 
Fork Member (OR-MA30A) of Snowshoe Formation, east-central Oregon, USA. Scale (upper right) = 


number of microns cited for each figure. 


1, 6-7, 11, 
15-16 


8-9, 12 


Latuscingula obesa (Takemura) (P.72) 
1, 11,15, Same specimen, scales = 100, 42, and 56um, respectively. 
6-7, 16, Same specimen; scales = 100, 100 and 57um, respectively, note that apical 


horn was broken and vertical horn was very short. 


Palinandromeda fimbria Hull (P.73) 
Scale = 100um. 


Palinandromeda sp. A (P.73) 
3, 4, 13, 18, Same specimen; scales = 100, 100, 50 and 47um, respectively. 5, 10, 14, 
Same specimen, scales = 100, 66 and 41um, respectively. 17, one broken piece of skirt, 
scales = 100um. 


Nassellarian gen. et sp. indet. C (P.74) 
Scales = 100, 100 and 85um, respectively. 8, 12, Same specimen. 


Yeh : A Middle Jurassic radiolarian fauna 125 


iter 


ee 


